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The Africa Research In Sustainable Intensification for the Next Generation (Africa RISING) 
program comprises three research-in-development projects supported by the United States 
Agency for International Development (USAID) as part of the U.S. Government’s Feed the Future 
initiative.  
 
Through action research and development partnerships, Africa RISING is creating opportunities 
for smallholder farm households to move out of hunger and poverty through sustainably 
intensified farming systems that improve food, nutrition, and income security, particularly for 
women and children, and conserve or enhance the natural resource base. 
 
The three regional projects are led by the International Institute of Tropical Agriculture (in West 
Africa and East and Southern Africa) and the International Livestock Research Institute (in the 
Ethiopian Highlands). The International Food Policy Research Institute leads the program’s 
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The ESA Project planning for 2020/2021 activities was guided by three main targets. Target 1 
was a field-based research that would generate outputs to fill gaps in: (i) our logframe to ensure 
achieving the planned outcomes; (ii) the social, economic, and human condition domains of our 
sustainability assessment; and (iii) availability of biophysical data arising from long-term field 
experiments and those whose biophysical data needing a second season data support. Target 2 
was to strengthen existing partnerships, or initiate new ones, with development partners so that 
the already validated technologies could be taken to scale. Target 3 was to document project 
legacy through the production of scientific journal papers and manuscripts on technology 
scaling, which resulted in the reduction of biophysical experiments and the increase in socio-
economic studies. Related to this, 32 target deliverables (e.g. manuscripts for publication) are at 
various stages of development by the end of the project year (September 2021), with some 
already published (see Communications and Knowledge Sharing section of this report). In line 
with this, at the regular virtual meetings that we hold every first Thursday of the month, two 
authors present the progress of their proposed manuscripts, after which participants are given 
the opportunity to give comments in order to improve the manuscripts. We also formed teams 
to document selected synthesis topics to reflect subject matter integration, which is core to 
sustainable intensification (SI) of integrated farming systems. Relatedly, some of the important 
recommendations forwarded at these meetings include hastening the production of the 
Technology Handbook and proposing alternative forms of presenting our validated technologies, 
such as through technology labels. 
 
The COVID-19 pandemic continued to exert a negative impact on the implementation of the 
project. The prevailing control measures to prevent the spread of the disease such as restricted 
in-country and cross-border travel, community lockdowns, and other regulations that limit 
people’s movement and gatherings still greatly affected field operations. These have resulted in 
delays, suspensions, and/or non-delivery of some activities even in areas where no-cost 
extensions have been approved by the Africa RISING management team. Activities most 
affected were those that required in-person interaction such as physical survey-based data 
gathering, beneficiary and/or stakeholder engagement, supervision of field-based activities, and 
mentoring of graduate students. However, through our planning and our researchers’ own 
initiatives, we have been able to work around the pandemic-induced limitations and restrictions 
in implementing project activities while still adhering to government and institutional-mandated 
health and safety protocols. Through these, we managed to realize progress with the ESA 
project in the following areas: 
 
• Installing field experiments.  The establishment of crop and natural resource 
management experiments in the field was largely successful. They constituted about 17 
percent of the ESA Project research portfolio, down from the 40 percent targeted in the 
2019/2020 workplan, in response to our refreshed planning guides. The successful 
implementation was a result of capacity built through partnership with local institutions’ 
staff, which enabled them to implement field activities with remote/virtual researcher 
guidance. As the crops fully mature from April to June, the biophysical data presented in 




• Local adaptation of new crop varieties. The 2020/2021 cropping season is continuing to 
provide an optimal environment for Africa RISING to test the performance of new 
and/or proposed varieties to be released, and their associated SI agronomy packages 
(Sub-activity 5.1.1.2). This will underpin the comparison of results obtained in earlier 
cropping seasons. Field observations are showing that the shorter duration Spanish 
groundnut, Kongwa 560 (ICGV-SM 05650), although planted late compared to the rest 
of farmers’ fields, presents high vigor compared to the local check variety. This confirms 
the fact that promotion of short duration genotypes is the best option, while targeting 
delivery of medium duration varieties should be done mainly for high potential sub-
ecologies. The 2020-2021 cropping season has been good for semi-arid environment 
because of above average rainfall in some areas. Despite this, the dryland cereals 
(sorghum variety IESV 23010 and pearl millet - P 8774) are performing well. This is 
critical to inform technology deployment in a production zone that receives intermittent 
to low rainfall.  
 
• Long-term impacts of crop rotation. Twelve (12) long-term on-farm cereal-legume 
rotation experiments, some dating back to the 2012/2013 cropping season, were 
maintained (Sub-activity 1.1.1.2) in Golomoti, Kandeu and Linthipe districts of Malawi. 
The sites represent the three agroecological environments in central Malawi.  Results 
will inform the medium- to long-term impacts of SI technologies (improved soil fertility 
management, improved germplasm, crop combinations, nutrient and water 
management) on crop productivity on multi-locational field sites (Sub-activity 5.1.1.4). 
Three field experiments in Machinga District (Sub-activity 2.2.1.2) are investigations into 
climate resilience along a climate gradient in southern Malawi. A total of six trials on 
increasing pigeonpea productivity and four trials under climate-smart agriculture (CSA) 
technology in three agroecological zones of Babati District of Tanzania were successfully 
established (Sub-activity 2.2.1.3). Collection of data on different plant physiological 
parameters, such as SPAD measurements, plant height, photosynthetic active radiation 
(PAR), and soil conditions (moisture and temperature assessment) is on-going. Beans 
and maize that were planted during the short rains of the 2020/2021 season have been 
harvested and their yield determined. 
 
• Conservation Agriculture (CA). All long-term CA trials were established in 16 target 
communities (Sub-activity 5.1.1.1). Data from these trials will add to our unique 
database on CA systems. Researchers have visited field sites in Eastern Zambia but could 
not enter Malawi due to government-imposed restrictions. From pictures and reports 
shared by colleagues in Malawi (https://bit.ly/2OoLlBH), we know that the trials are 
well-established and managed.  
 
• Improving vegetable production. In Karatu District of Tanzania, the Africa RISING team, 
led by the World Vegetable Center, supported the farmers with backstopping on good 
agricultural practices (GAP) for vegetable production (Sub-activity 1.1.2.1) and collection 
of plant data from the demonstration plots. Crop yields and income increased. On the 
average, tomato (var. Tanya) yield increased from 20.9 to 27.8 t/ha, African nightshade 
(var. Nduruma) from 3.8 to 8.4 t/ha; and Ethiopian mustard (var. Rungwe) from 6.3 to 




• Panel survey. Progress has been made on analyzing different aspects of the panel 
surveys and data synthesis (Sub-activity 5.1.1.5). Panel survey, soils processing, and 
meta-analysis studies for maize-grain legumes rotations were implemented to 
determine their implications for sustainability. On soil studies, we provided highlights on 
soil bulk density measurements on farms that were implemented during October 2020.  
Soil bulk density is a key parameter for estimating soil organic carbon (SOC) stocks, one 
of the long-term SI indicators. On the panel survey, we provided data that show the 
disparities in accessing quality land as part of what explains gender yield gaps. This 
study has generated three publications so far. 
 
• FarmMATCH. The FarmMATCH algorithm has been tested for one case study (sub-
activities 1.1.1.8 & 2.1.1.1) and a scientific paper on “Using machine learning to target 
agronomic practices in farming systems”, which has been drafted. This is being 
discussed in the project team and will be further elaborated in the coming weeks. One 
MSc and one PhD theses have been produced under this Sub-activity. Adjustments in 
the original MSc thesis plans were made to accommodate COVID-19 restrictions. 
 
• Rainwater harvesting. Preliminary findings during the 2020/2021 cropping season 
revealed that annually constructed tied ridges and residual tied ridges were superior in 
conserving soil moisture when compared with conventional tillage (Sub-activity 2.2.1.6). 
A rainout shelter was superimposed on these treatments to determine for how long the 
conserved soil moisture can support the crop during a drought episode. Soil moisture 
measurements suggest a 10-day widow. However, and irrespective of the respondents’ 
sex, tied ridges were perceived as involving a higher degree of drudgery in each labor 
step (Sub-activity 1.2.2.2). 
 
• Adoption of SWCT. Using recent survey data from over 578 sample households in semi-
arid Tanzania (Sub-activity 5.1.7.4), we evaluated the adoption and impact of adoption 
of soil and water conservation technologies (SWCT) on household income, asset index, 
household dietary diversity (HDD), and micronutrient consumption in Tanzania. Results 
showed that the main factors influencing the adoption of SWCT were sex and education 
of the household head, household size, contacts with extension agents, farmers’ group 
membership and neighbors’ adoption decisions. Adoption of SWCT significantly 
increased household income by 49 percent, asset index by 18 percent, HDD by 77 
percent, and consumption of Vitamin A and iron-rich foods by 12 and 23 percent, 
respectively, compared to conventional tillage. 
 
• Monitoring land degradation. This study developed a new method of monitoring land 
degradation at sub-national scale that used high spatial resolution remote sensing data 
(Sub-activity 1.3.1.3). These data enabled the detection of subtle changes in land 
productivity in a fragmented landscape that is dominated by small-scale farms. Hotspots 
for land degradation in Kongwa and Kiteto districts of Tanzania were identified. These 
could be prioritized for targeting of SWC practices to reverse the land degradation 
trend. The plan is to publish the novel method for monitoring land degradation at sub-




• Opportunities for scaling. Coupling training and messaging of nutrition benefits of 
improved crops was tested as a potential vehicle for increasing adoption of these 
varieties, especially when done in partnership with health service providers. Preliminary 
analysis of the nutrition outcomes among Africa RISING community seed bank (CBS) 
beneficiaries shows no significant difference in the minimum dietary diversity score 
(MDDS) of children and women from non-beneficiaries. This result is critical because 
ordinarily, beneficiaries of CBS are in the lowest socio-economic strata of their societies; 
therefore, are likely to be the ones with the lowest dietary diversity. 
 
• Training of next generation of scientists. We continued to engage with different 
universities to train the next generation of scientists. Table 10 lists over 20 graduate 
students that we are mentoring and considered part of the research team. We 
considered producing mid-career level scientists with research background a major 
contribution by Africa RISING to livelihood issues in ESA. Unfortunately, the COVID-19-




































Africa RISING ESA project action sites 
The ESA-wide geo-referenced sites are shown where Africa RISING was implementing either 
research activities or technology dissemination over the project time, updated to the current 
reporting period (Fig. 1). 
 
 
Figure 1: Locations where the Africa RISING–ESA Project has conducted research (green 


















Implemented work and achievements per research 
outcome 
Each sub-activity in the report is preceded by a label code that is meant to help the reader to 
gain context about its alignment with specific outcomes, outputs and activities within the 





Outcome 1. Productivity, diversity, and income of crop‒livestock 
systems in selected agroecologies enhanced under climate 
variability 
Output 1.1 Demand-driven, climate-smart, integrated crop‒livestock research 
products (contextualized technologies) for improved productivity, diversified diets, 
and higher income piloted for specific typologies in target agroecologies 
Activity 1.1.1: Assess and iteratively improve resilient crop-crop and crop-livestock 
integration systems 
Sub-activity 1.1.1.1: Validation of drought-tolerant maize (DT) hybrids under on-farm 
conditions in central Tanzania 
Field activities for this sub-activity were concluded in 2019/2020. The progress on the 
documentation of the outputs is shown in the targeted deliverables table below. The summary 


















Targeted deliverables for 2019/2021 and status on achievements 
Deliverables Status (March 2020) Status (September 2020) Status (March 2021) 
Manuscript on the new DT 
hybrids 
First draft by end of July Draft is ready. We need to improve the 
figures’ resolution to make them clearer 
before submission. 
Target submission 
date is 30 June 2021. 
Manuscript on maize value chain 
analysis (VCA) study (2019 
activity) 
First draft by end of June Draft is ready and under internal review. See 
abstract under 4.1.1.1 
Target submission 
date is 30 June 2021. 
Manuscript on quality protein 
maize (QPM) derived from 
previous Africa RISING research 
First draft by end of July Draft ready and under internal review. Target submission 
date is 30 June 2021. 
Superior DT hybrids suitable for 
farm-level production confirmed 
Report by September 2020 Included in 2020 report to IITA. N/A 
Data generated contributing to 
farm level analysis (Farm Maile)  
Data available by September and 
uploaded to DataVerse 
Data available and submitted to IITA 
Monitoring and Evaluation (M&E) specialist 
in Arusha for uploading to DataVerse. 
Completed 
Community participation 
enhanced & knowledge about 
best DT hybrids increased 
Framers participated in trial 
installation and management; 
field days were suspended 
Cancelled. Farmer participation in large 
groups were not allowed due to COVID-19. 
N/A 
Hybrids with high biomass 
identified as a potential fodder 
source 
Report by September 2020 Included in 2020 report to IITA. N/A 
Hybrids with high nutrition value 
identified 
Report by September 2020 Grain analysis will be done this quarter 
because lab service was not ready. 
Lab analyses were not 





Sub-activity 1.1.1.2: Investigations on the medium to long term impacts of SI technologies on 
crop productivity at multi-locational fields 
The 2020/2021 season cropping activities were implemented in January 2021 as planned. Crops 
are still in the field. Only 12 long-term on-farm cereal-legume rotation experiments, some dating 
back to the 2012/2013 cropping, were maintained. These experiments are investigating the 
medium- to long-term impacts of SI technologies (such as improved soil fertility management, 
improved germplasm, crop combinations, nutrient and water management) on crop productivity 
on multi-locational field sites. The study sites of Golomoti, Kandeu, and Linthipe represent three 
agroecological environments in central Malawi. These 12 field sites are also maintained as a 
source of data for “water-limited yield potential” study, which are required for the Case Studies 
SI analyses on the Africa RISING impact as being investigated under Sub-activity 5.1.1.4. Details 

















Targeted deliverables for 2019/2021 and status on achievements 
Deliverables Status (March 2020) Status (September 2020) Status (March 2021) 
SI field trials established for each 
site 
Implemented in December 2019 N/A Field trials were installed in 
January 2021. The list of field 
trials and host farmer names is 
available. 
Baby trials established by at least 
3000 farmers experimenting with 
SI technologies 
Implemented for the last time in 
December–January. Only 2500 
farmers were involved due to 
reduced budget. 
N/A These trials were ended. The 
generated data are being 
analyzed as part of the Panel 
Survey. 
Benefits of SI technologies 
evaluated across sites 
Data will be collected and 
analyzed for the next reporting 
period. 
Meta-analysis of the generated data is 
ongoing. Some results are presented in 
this report. 
A manuscript titled “Broadening 
farmer options through legume 
rotational and intercrop diversity 
in maize-based cropping systems 
of central Malawi” was accepted 
for publication in Field Crops 
Research. 
At least one field day per Extension 
Planning Area (EPA) conducted 
Three field days were held, while 
others were suspended due to 
COVID-19. 
There were no further field days 
conducted in 2020. 
COVID-19 has persisted; thus, no 
field days were permitted 
throughout Malawi. 
At least two farmer exchange visits 
conducted 
Suspended due to COVID-19 Suspended due to COVID-19 COVID-19 has persisted; thus, no 
exchange visits were permitted. 
Africa RISING attends at least one 
DAECC-led district workshop for SI 
technologies dissemination 
Postponed to August 2020 Meetings were still prohibited, and no 
workshops were held. 
Meetings were still prohibited.  
SANE-Africa RISING collaboration 
extended to 2020 
The relationship is informal. SANE is closing out. N/A 
Data uploaded to DataVerse To be completed by August 2020 All data uploaded as planned. New uploads to be completed 
by August 2021 
10 
 
FtF indicators data submitted to 
M&E/IFPRI for upload 
To be completed by August 2020 All FtF indicators data provided as 
planned 
New uploads to be completed 






Sub-activity 1.1.1.3: Determining the productivity of groundnut as a function of seed 
generation × variety × density interactions in two contrasting agroecologies, and rotational 
benefits to maize 
This work aims to evaluate the effect of groundnut seed quality and plant density on groundnut 
productivity and quantify the rotational benefits to a subsequent maize crop in high and low 
potential agricultural zones in central and southern Malawi. Field trials were completed during 
the 2019-2020 project year and preliminary interpretation of the data was given in the last 
report. During the current reporting period, data are being analyzed and will be used to produce 
























Targeted deliverables for 2019/2021 and status on achievements 
Deliverables Status (March 2020) Status (September 2020) Status (March 2021) 
SI field trials established for 
each site initiated in 2018 
On-farm trials were established in 
Linthipe EPA in Dedza District, and 
Ntubwi EPA in Machinga District. 
All trials were successfully harvested. Data is under processing for both 
thesis and journal article. 
Benefits of SI technologies 
evaluated across sites 
To be done after harvest when 
relevant parameters become 
available. 
Biological Nitrogen Fixation (BNF) and 
productivity data were collected and 
have been assessed. 
As above. 
At least one field day per EPA 
conducted 
Cancelled due to COVID-19. N/A N/A 
At least one farmer feedback 
workshop conducted in each 
EPA 
Planned for July-August 2020 One feedback meeting was held in 
September with a restricted number 
of 50 farmers  
N/A because of COVID-19 
District level dissemination of 
improved groundnut 
germplasm × density for 
improved productivity (at least 
4000 farmers to receive 
information) 
Knowledge products are under 
development and will be ready for 
workshops and training after harvest 
(July-August 2020) 
Graduate student is currently 
synthesizing lessons from these 
experiments for packaging into an 
extension brief. Workshops were 
suspended. 
COVID-19-induced 34-week 
break from university delayed 
implementation. 
Manuscripts  Thesis being developed –as all data 
are now in place 
Data uploaded to DataVerse To be completed by August 2020. Data uploaded to DataVerse N/A 
FtF indicators data submitted 
to M&E/IFPRI for upload 
To be completed by August 2020. FtF indicators data provided to M&E 







Sub-activity 1.1.1.4: Exploring productivity of goats under controlled breeding and feeding 
regimes among young breeding female goats in the crop‒livestock system in Malawi 
The livestock component field activities ended last year. We are pulling together some results 
from 2016-2019, especially on feed trials and formulations, which we have reported in the past 
for thesis and journal documentation. The Lilongwe University of Agriculture and Natural 
Resources (LUANAR) has granted Africa RISING student-mentoring staff official recognition as 
joint supervisors of graduate students. We consider that this will ease follow-up on student 
theses completion and publication progress. The summary of the MSc thesis of Charles 
Mkchutche was included in the previous report. 
 
Sub-activity 1.1.1.5: Determining the productivity and resilience benefits of Gliricidia-based 
cropping systems 
The main activities conducted during this reporting period include data processing, statistical 
analysis, and manuscript writing. There is an impressive list of these custom indicators in the 
deliverables table below. Two manuscripts were published: (1) Renwick et al. 2020. Maize-
Pigeonpea Intercropping Outperforms Monocultures Under Drought. Front. Sustain. Food Syst. 
4:562663. https://www.frontiersin.org/articles/10.3389/fsufs.2020.562663/full; and (2) Hafner 
et al. 2020. Efficiency of Three-Stone Fire and Improved Cooking Stoves using on-farm and off-
farm fuels in semi-arid Tanzania. Energy for Sustainable Development 59: 199-207. 
https://doi.org/10.1016/j.esd.2020.10.012), while the others are still at different stages of 
development. A total of 30 000 seedlings of G. sepium has been produced and distributed for 
planting through collaboration with lead farmers and scaling partner (LEAD foundation and Farm 
Africa). The collaboration with Farm Africa was initiated by a farmer through a training 
opportunity while attending a seminar. This farmer-led scaling of agroforestry technologies is an 
example of a spontaneous adoption of the Africa RISING technology, as there is no direct 















Targeted deliverables for 2019/2021 and status on achievements 
Deliverables Status (March 2020) Status (September 2020) Status (March 2021) 
Data and manuscript on the 
nutritional interactions and 
resource use efficiency 
(fertilizer and rainwater) in 
G. sepium intercropping  
Field experiments were established, 





Development of the manuscript is 
completed, and a draft is under 
internal review before submission 
by mid-May 2020. 
Collection of data on maize and 
pigeonpea grain and G. sepium 
wood is completed. Processing of 
soil fertility and pigeonpea wood 
data is in progress. 
 
The manuscript was submitted, and 
we received reviewer comments, 
which have just been addressed 
and re-submitted.   
Data processing is completed and 
the files with raw data have been 




The manuscript has been published 




Data on G. sepium 
intercropping impact on 
economics, gender, food 
security, and nutrition 
generated 
 
Data collection is ongoing. Plot level economic data collection 
and processing is complete, except 
for the pigeonpea wood 
component.  
Plot level economic data collection 
is complete. Data files are 
processed into the right format for 
archiving.  
Data and manuscript on 
profitability of Gliricidia 
intercropping experiment at 
Manyusi 
Data is being analyzed by a PhD 
student. Draft manuscript to be 
ready by September 2020. 
Deadline not met. Data processing 
and manuscript development are 
still in progress. 
A draft manuscript has been 
completed and shared with co-
authors for comments. 
Draft manuscript on 
economic analysis of 
agroforestry technologies 
(using long-term data from 
the Agricultural Production 
Systems Simulator (APSIM) 
modelling 
Data is being analyzed by a PhD 
student and a draft manuscript will 
be ready by September 2020. 
Deadline not met. Data processing 
and manuscript development are in 
progress 
A draft manuscript has been 
completed and shared with co-
authors for comments. 
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Data on the adoption 
process and impacts of 
agroforestry technologies 
within and outside Africa 
RISING sites made available 
Preparations for the survey and 
checklist tools for data collection is 
in progress and it will be finalized 
by the end of April 2020. Survey will 
be conducted once the COVID-19 
conditions have eased. 
Data collection tool finalized and 
data collected.  
Processing and analysis of data is in 
progress. 
Draft manuscript based on 
the modelling of long-term 
sustainability 
Availed previous experimental data 
and data under the current 
collection for use in APSIM 
modelling and manuscript 
preparation. 
The APSIM modelling work is 
continuing with technical support 
from CSIRO, Australia (for G. 
sepium intercropping effects) and 
ICRISAT for pigeonpea 
intercropping effects. 
The APSIM modeling of G. sepium 
intercropping effects on maize yield 
is completed and the data used to 
support a manuscript on 
profitability of agroforestry. 
Data and manuscript on the 
biomass equation for 
predicting wood and foliage 
biomass of G. sepium and 
pigeonpea in intercropping 
Processing of data for developing 
biomass equation is completed. 
Manuscript submitted and the 
revision to address comments is 
also completed. 
Manuscript published in Energy for 






Understanding (MoU) with 
Mikumi National Park for 
scaling of agroforestry 
technologies 
Preparatory partnership meeting 
was held in March 2020; Follow-up 
physical meetings were interrupted 
by travel restrictions. 
Further discussions with Mikumi 
National Park are not yielding 
promise due to budgetary 
constraints. 
 
Discussion on MoU development 
between Africa RISING 
(represented by ICRAF) and 
Sustainable Agriculture Tanzania 
(SAT), a new partner, is in progress. 
MoU development suspended 
because of the pandemic. 
A total of 20 000 seedlings of 
G. sepium produced and 
distributed to support 
Report and list of beneficiaries 
based on the records from the 
LEAD foundation and farmer 
Collection of beneficiary data from 
Africa RISING sites is completed. 
 
Beneficiary data was submitted to 
M&E officer for upload. 
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scaling of agroforestry LEAD 
foundation villages 
Data collection from scaling sites 
managed by partners (LEAD 
foundation) is in progress. 
Flyers on “Productivity and 
Economic benefits of maize-
Gliricidia intercropping” 
produced in English and 
Swahili, and distributed  
  Production pending as content is 
based on the analysis of economic 
data from Manyusi as well as from 







Sub-activity 1.1.1.6: Assess the yield, economic and BNF benefits of innovative approaches 
addressing the pigeon pea and common bean productivity within maize-based cropping 
system and variable weather 
The introduction of the new Mbili-Mbili intercropping system has been received positively by 
farmers in Babati district of Tanzania. It was considered that increasing the productivity of the 
often-neglected legume component, while maintaining the same high yield of maize, is 
important for overall system economics and household food and nutritional security. An activity 
was planned in 2019/2020 to understand household social dynamics of the technologies 
involving a survey and focus group discussions. To take this forward and complement previous 
activities, it is required to understand the technology uptake and the adaptations done by 
farmers, including the motivation behind these.  
 
Six experimental trials were established in Sabilo, Gallapo, and Riroda villages of Babati. For 
each of the villages, two experimental trials were laid out. Planting was successfully conducted 
in the three villages. Maize variety used in this trial was Dekalb 9089, except where maize with 
vertical leaf architecture was planted. Jesika bean variety was planted in Mbili-Mbili with the 
doubled-up legume system, while Mali pigeonpea variety was intercropped in all cropping 
systems, except where maize was monocropped. 
 
Recruitment of 225 baby farmers for testing Mbili-Mbili was also done at the onset of short rains 
in November 2020. The participant farmers were trained on how to implement Mbili-Mbili 
system and also provided with the necessary inputs (seeds and fertilizers) for establishing baby 
trials in their own fields (Photo 1).  
 
Collection of data on different plant physiological parameters, such as SPAD measurements, 
plant height, photosynthetic active radiation (PAR), and soil conditions (moisture and 
temperature assessment) is on-going. Beans and maize that was planted during the short rains 
of 2020/2021 season have been harvested, and bean yield determined. A mini-field day and 
technology assessment by farmers in increasing legume productivity trials, each in the three 
agroecological zones of Babati, has just been completed. Analysis and discussion of data 
resulting from technology assessment by male and female farmers is in progress. 
 
From the data that has been collected so far, the following trends emerged: 
• Leaf chlorophyll content assessment shows that that the three crop species (bean, 
cowpea, and pigeonpea) in Mbili-Mbili do not result in a significant interspecific 
competition that may lead to yield penalty relative to conventional intercropping. 
• PAR measurements show that there is high solar radiation use efficiency under Mbili-
Mbili during the early stages of crop growth, which is associated with the dense canopy 
cover resulting from the actively developing beans and maize. Doubled-up legume 
system had low solar radiation utilization efficiency attributed to the slow development 
of the pigeonpea within the bean system. 
• There is low soil temperature in Mbili-Mbili, which is attributed to the dense canopy 
resulting from the three intercrop components. This prevented soil heating relative to 
the maize monocrop system which exposed the soil to direct radiation; and  
• In plots where beans were harvested, a second bean phase will be planted after the 






Photo 1. A farmer explaining plant spatial arrangements to fellow participants under Mbili-















Targeted deliverables for 2019/2021 and status on achievements 
Deliverables Status (March 2020) Status (September 2020 Status (March 2021) 
Six on-farm trials, two in 
each of three ecozones of 
Babati District, successfully 
implemented 
Implementation was successful. A total 
of 150 baby farmers were trained and 
provided with inputs for the 
establishment of baby trials for testing 
Mbili-Mbili and doubled-up legumes. 
Training report available. 
Maize was harvested but 
pigeonpea is yet to be 
harvested.  
The second cycle of six on-farm 
demonstration trials were successfully 
initiated as planned (i.e., two fields in 
each of the three ecozones (Sabilo, 
Gallapo, and Riroda).  
A total of 225 baby farmers have been 
successfully trained on establishment 
of baby trials for testing Mbili-Mbili. 
Most of the farmers were the same 
ones trained last year with an 
additional 25 recruited.  
Three new technologies 
introduced and tested 
Mbili-Mbili system, doubled-up 
legume, and maize topping and 
stripping technologies have been 
introduced and data collection for their 
validation is in progress. 
Technologies evaluated as 
planned.  
The three new technologies (Mbili-
Mbili system, doubled-up legume, and 
maize topping and stripping) are 
undergoing further testing. Data 
collection is in progress. 
BNF of pigeonpea 
quantified 
The activity will be conducted once 
pigeonpea attains 50 percent podding. 
However, it is subject to the control of 
the COVID-19 pandemic. 
Sampling done according to 
plan, samples prepared, and 
ready to send to Europe for 15N 
analysis. 
Waiting for the results. 
A total of 150 farmers 
trained (during field days) 
 Conducted a field day for 
farmers to identify with Mbili-
Mbili before beans were 
harvested. Other field days 
cancelled because of COVID-19. 
A mini-field day was conducted in 
Sabilo, Riroda, and Gallapo ecozones 
from 22 to 24 March 2021. About 36 
percent of the 143 participating 
farmers were women.  





Manuscript on aspects 
around Mbili-Mbili based 
on available data 
N/A N/A Plans of writing the paper will be 
initiated after completion of data 
collection for this season. 
Data uploaded to 
DataVerse 
To be completed by August 2020 Completed. New data to be uploaded by August 
2021. 
FtF indicators data 
submitted to M&E/IFPRI for 
upload 











Sub-activity 1.1.1.7: Monitoring the impact of weather and climate variability on the 
productivity and resilience of maize–legume cropping systems of Kongwa and Kiteto, 
Tanzania 
No work was implemented during the reporting period. A publication is in progress with 








Targeted deliverables for 2019/2021 and status on achievements 
Deliverables Status (March 2020) Status (September 2020) Status (March 2021) 
Establish farmers’ perception 
of weather variability and 
associated impacts on crop 
production 
A survey involving 147 farmers from 
Kongwa and Kiteto districts was 
conducted in October 2019. Data is being 
analyzed for report/manuscript 
production. 
Survey report produced.  Writing of manuscript 
utilizing the survey and field 
data is in progress. 
Historical crop yield data for 
Kongwa and Kiteto districts 
over the years compiled 
Meetings with the Ministry of Agriculture 
suspended until further notice due to the 
COVID-19 pandemic. 
Historical yield data collected from 
district data base and submitted to ESA 
M&E for uploading to DataVerse. 
N/A 
Monthly weather data 
offloaded from weather 
stations in Kongwa and 
Kiteto districts 
Ongoing and will be uploaded to 
DataVerse 
October 2019 - April 2020 data 
collected and shared with KK 
researchers. 
Weather data with its 
metadata was submitted to 
M&E officer for uploading to 
DataVerse. 
FtF indicators data submitted 
to M&E/IFPRI for upload 






Sub-activity 1.1.1.8: Explore, document, and assess the sustainable intensification pathways 
of 3 farming system case studies in Tanzania to inform scaling potential. 
This study was to be driven by additional data collection planned for April 2020, which was 
suspended because of COVID-19. At the end of 2020, a household survey was conducted in 
Tanzania (with focus on adoption of postharvest technologies), wherein the three original farms 











Targeted deliverables for 2019/2021 and status on achievements 
Deliverables Status (March 2020) Status (September 2020) Status (March 2021) 
Inventory of existing 
data for the three farms 
Reports on multiple field visits and of 
meetings with partners to compile 
existing data and identify gaps are 
available but are yet to be uploaded. 
Interacted with partners to compile existing 
data and fill gaps. Data complemented by 
recent household survey (being processed). 
Completed. 
Interviews and surveys 
with farmers conducted 
and data gaps filled 
Interviews conducted; systems 
diagrams developed, but these need 
further quantification. 
Two out of three farmer case study interviews 
conducted (during the previous reporting 
period). Systems diagrams developed and 
elaborated. Farm case studies were included 
in recent household survey (led by C. Mutungi 
and J. Manda). 
The third farmer interview 
still not conducted due to 
COVID-19. It is being 
considered that the data 
generated in the survey by 
Mutungi and Manda is 
sufficient and could be 
used to inform the case 






(SIAF) and FarmDESIGN 
Work in progress with an MSc student; 
report to be available in June 2020 
MSc student finalizing thesis (analysis based 
on two alternative farms from Africa RISING 
Baseline Survey (ARBES). 
MSc thesis titled 
“Scenarios for assessing 
and improving 
performance of 
smallholder farms in 
Tanzania affected by 
economic and climatic 
disturbances” is finalized 
and the student had 
graduated. 
SI pathways assessed 
and documented 
Work in progress with an MSc student; 
draft journal article by September 
2020 
MSc student finalizing thesis (analysis based 
on two alternative farms from ARBES). 
Outputs are contained in 
thesis mentioned above. 
Data uploaded to 
DataVerse 
To be completed by August 2020 Recorded interviews being transcribed; data 
from recent household survey still being 
processed. 
Recorded interviews have 
been transcribed. 
Household survey data 
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was processed and is being 
analysed. 
FtF indicators data 
submitted to M&E/IFPRI 
for upload 







Sub-activity 1.1.1.9: Assessing the impacts of Africa RISING technologies on the performance 
and resilience of multi-location and differentially exposed farming systems case studies in 
Malawi. 
In an activity that started in 2020, it was hypothesized that crop productivity on mother trials 
typically represent water-limited yield potential for the different agroecologies. These crop yield 
would be used as benchmarks to assess the level of intensification at farm-scale for the three 
other farmers’ groups (II, III, and IV). Mother trial farmers are more likely to adopt more 
technologies as they are more closely to interact with a range of SI technologies on the mother 
trials. In 2020, data collection had started on a sample of farms in the different categories, but 
this was unfortunately interrupted by COVID-19. We are building on the available data (and 
repeat data collection in 2021) to conduct a whole-farm systems analysis with the FarmDESIGN 
modelling framework (e.g., Groot et al., 20121). This model provides a useful tool to analyze the 
multiple interactions between farm components (resource flows). It will also be used to quantify 
and verify the SI pathways experienced by the different farm categories. The model will also be 
























1 Groot, J.C.J., Oomen, G.J.M., Rossing, W.A.H., 2012. Multi-objective optimization and design of farming systems. 






Targeted deliverables for 2019/2021 and status on achievements 
Deliverables Status (September 2020) Status (March 2021) 
Data from 2020 surveys processed and exchanged 
among team 
New activity Completed. 
Missing data (mainly on yields) collected New activity Data collection is ongoing. 
Farming systems analyzed with FarmDESIGN New activity Exploratory analysis is ongoing with 
available data. 
Adoption and impact of SI technologies for 
differentially exposed farming systems assessed and 
documented 












Activity 1.1.2: Evaluate and implement pathways that are effective at improving access to 
seeds and clonal materials of modern varieties of legumes, cereals, vegetables, forages, 
and livestock 
Sub-activity 1.1.2.1: Assessment of the benefits of management technologies on the 
performance of improved vegetable varieties 
In this reporting period, Africa RISING researchers continued to build farmer capacity on GAPs. 
They also collected data from 64 demonstration plots in eight villages of Karatu District in 
Tanzania. Crop growth, yield, and economic data were collected to assess the impact of GAPs on 
vegetable production. The GAPs included the implementation of environment-friendly practices 
that conserve soil fertility and health, use of eco-friendly approaches to control pests and 
diseases, and efficient use of water in agriculture.  
 
Table 1 shows significantly higher vegetative growth in the plots where GAPs were practiced 
compared to the plots managed following farmers’ practices (FP), reduced pest damage (Table 
2), and increased yield (Figure 2). In general, vegetable production was profitable in all the 
participating villages when GAP were applied, with the highest profit coming from the African 
nightshade cultivation. 
 
Table 1. Effects of GAPs on vegetative growth of African nightshade (var. Nduruma), Ethiopian 
mustard (var. Rungwe), and tomato (var. Tanya) in Karatu, Tanzania. Data shown are growth 
data at two weeks after transplanting. 
Crop Treatments 
Plant height (cm) Sum leaf area index Leaf number 
Mean ± S.E Mean ± S.E Mean ± S.E 
African nightshade 
FP  14.44 ± 0.23 a   541.87 ± 11.18 a   7.57 ± 0.14 a  
GAP  21.84 ± 0.36 b   713.57 ± 11.99 b   10.10 ± 0.15 b  
Ethiopian mustard 
FP  6.63 ± 0.08 a   400.37 ± 23.02 a   8.83 ± 0.13 a  
GAP  8.04 ± 0.09 b   687.402 ± 24.95 b   11.20 ± 0.14 b  
Tomato 
FP  11.72 ± 0.14 a   230.43 ± 102.95 a   8.66 ± 0.13 a  
GAP  17.24 ± 0.57 b   156.04 ± 3.19 a   11.88 ± 0.13 b  
Notes: Data are means (± standard errors, N = 64). Means in a column for each parameter followed by different letters 
are significantly different at P = 0.05. Key:  FP: Farmers’ practice; GAP: Good agricultural practices.  
 
Table 2. Effects of crop management on pest damage to vegetable crops in Karatu, Tanzania 
Crops Treatments 
Damaged leaves per plant Damaged fruits per plot 
Mean ± S.E Mean ± S.E 
African nightshade FP  3.42 ± 0.18 a  - 
GAP  1.54 ± 0.07 b  - 
Ethiopian mustard FP  3.38 ± 0.18 a  - 
GAP  1.73 ± 0.08 b  - 
Tomato 
FP  3.40 ± 0.21 a   9.95 ± 0.17 a  
GAP  3.03 ± 0.13 a   5.17 ± 0.13 b  
Notes: Data are means (± standard errors, N = 64). Means in a column for each parameter followed by different letters 






Figure 2. Yield of African nightshade (var. Nduruma), Ethiopian mustard (var. Rungwe), and 
















Targeted deliverables for 2019/2021 and status on achievements 
Deliverables Status (March 2020) Status (September 2020) Status (March 2021) 
Season 2 data on the impact of 
improved management practices 
on vegetable production 
collected. 
A total of 64 trial-host farmers were 
identified; activity planning and feedback 
meetings were conducted; training of 
farmers on safe vegetable production; and 
GAPs conducted.  
Data collection in progress.  Data collection was 
completed. Data analysis 
ongoing.  
 
Meetings and training 
Reports are in preparation. 
One farmer field day conducted. Planned for next reporting period Could not be organized due to 
COVID-19. 
N/A 
One draft paper on the impact of 
improved vegetable 
management practices using 
data from previous studies. 
Ready by September 2020 Manuscript drafted Manuscript submitted and 
under review by the 
International Journal of 
Agriculture and 
Sustainability.  
At least one success story 
published. 
To be completed by August 2020 One success story published 
and can be accessed at Link 1 
Completed. 
Data uploaded to DataVerse. To be completed by August 2020 Data not yet uploaded. Data complete but need to 
be prepared for upload. 
FtF indicators data submitted to 
M&E/IFPRI for upload. 







Output 1.2 Demand-driven, labor-saving, and gender-sensitive research products 
to reduce drudgery while increasing labor efficiency in the production cycle piloted 
for relevant typologies in target areas 
Activity 1.2.1: Support local partners through training on appropriate drudgery-reducing 
technology delivery. No sub-activity was planned for 2019-2020. 
Activity 1.2.2: Co-adapt existing mechanization options with target communities 
Sub-activity 1.2.2.1: Use of tractor mounted ripper tillage implement for enhancing soil water 
infiltration and moisture conservation in semi-arid areas of Kiteto 
This study was initiated during the 2018/2019 cropping season to determine the potential 
benefits of rip tillage in semi-arid agroecologies of Central Tanzania. Data collection was 
continued in the 2019/2020 cropping season. Analysis of the two cropping seasons’ data 
contributed to the drafting of a manuscript for publication, with a working title “Use of tractor 
mounted ripper tillage implement for enhancing soil water infiltration and moisture conservation 
















Targeted deliverables for 2019/2021 and status on achievements 
Deliverables Status (March 2020) Status (September 2020) Status (March 2021) 
One mother trial and 10 baby trials under rip 
tillage technique established. 
One mother trial and 40 replicate 
trials were established 
N/A N/A 
Socio-economic study on benefits of using 
rip tillage conducted. 
In progress Gross margin analysis done. Completed. 
Accrued benefits on productivity and 
environment, associated with the use of rip 
tillage technology, quantified. 
Data on soil compaction (bulk 
density), soil water content, and 
cumulative infiltration were 
collected.  
Data on productivity, 
environment, and economic 
collected and being analyzed. 
Completed. 
Effect of rip tillage techniques on protein 
content, micronutrient content, and food 
security established. 
Lookup table data were identified Information on food security 
calculated. 
Completed. 
Manuscript on the use of the tractor-
mounted ripper tillage implement for 
enhancing soil water infiltration and 
moisture produced. 
N/A N/A First draft being prepared. 
Data generated under the 
deliverables presented in 
this table were used. 
Data uploaded to DataVerse. To be completed by August 2020 In progress, to be submitted no 
later than 18 November 2020. 
Completed. 
FtF indicators data submitted to M&E/IFPRI 
for uploading. 
To be completed by August 2020 FtF data submitted to M&E. N/A 






Sub-activity 1.2.2.2: Gender and social dynamics analysis of soil and water conservation 
(SWC) technologies 
From May to July 2020, a team of young social scientists from the University of Dodoma 
(UDOM), together with Nicolas Patt (Consultant), prepared a draft article on the results of the 
gender evaluation of SWC technologies conducted in August 2019. However, it was determined 
that the data analysis contained in the draft manuscript needed improvement before 
recommendations can be issued. Additional survey data is required. A follow-up question on the 
drudgery involved in establishing tied ridges was integrated into the survey that the Africa 
RISING economist conducted on SWC practices in July 2020.  
 
Tables 3 and 4 show respondents’ perceived drudgery for flat cultivation compared to tied 
ridges. Irrespective of the respondents’ gender, tied ridges were perceived as involving a higher 
degree of drudgery in each labor step. For instance, land preparation under tied ridges was seen 
as almost three times as burdensome than under flat preparation. These data will be included in 
the manuscript that is being developed. 
 
Table 3. Flat cultivation by sex of the respondent 
Labor step  All Men Women 
Mean N SD Mean N SD Mean N SD 
Land preparation 2.22 69 1.74 1.96 26 1.28 2.37 43 1.96 
Planting 2.32 69 2.12 2.04 26 1.68 2.49 43 2.35 
Fertilizer/manure application  2.58 69 2.11 2.38 26 1.92 2.70 43 2.23 
Weeding  2.72 69 2.25 2.73 26 2.05 2.72 43 2.38 
Harvesting 2.70 69 2.23 2.27 26 1.66 2.95 43 2.51 
Total 2.51 345 2.1 2.28 130 1.73 2.65 215 2.28 
Note: N = number of observations; SD = standard deviation 
 
 
Table 4. Tied ridges cultivation by sex of the respondent 
Labor step  
All Men Women 
Mean N SD Mean N SD Mean N SD 
Land preparation 6.01 69 3.11 5.58 26 3.05 6.28 43 3.16 
Planting 5.10 69 3.16 4.92 26 3.36 5.21 43 3.07 
Fertilizer/manure application  4.01 69 3.17 4.11 26 3.39 3.95 43 3.07 
Weeding  4.54 69 3.10 4.35 26 3.31 4.65 43 3.01 
Harvesting 3.74 69 3.17 3.73 26 3.10 3.74 43 3.24 
Total 4.68 345 3.23 4.54 130 3.27 4.77 215 3.27 










Targeted deliverables for 2019/2021 and status on achievements 






(fanya juu and tied 
ridges) in bi-annual 
reports 
To be developed 
by a team of 
social scientists 




Data analysis contained in the 
draft manuscript needs to be 
repeated before 
recommendations can be 
issued. 
Recommendations 
(rip tillage) in MA 





delayed due to 
COVID-19 
Field research complete; 
data analysis and write 
up in process. 
Progress delayed due to 
university closure (COVID-19 
pandemic). Theses to be 
submitted in June 2021. 
 
Output 1.3. Tools (including ICT-based) and approaches for disseminating 
recommendations in relation to above research products, integrated in capacity 
development  
Activity 1.3.1: Conduct extrapolation domain analysis based on GIS, agroecology, and 
crop model-generated information to establish the potential of technologies for 
geographical reach 
Sub-activity 1.3.1.1: Farmer/Extension messaging (forage production and use, crop residue 
processing and use and feed rations) using the MWANGA ICT-Platform 
MWANGA ICT – Platform activity (described in previous reports) during this reporting period 
was about providing more visibility to the platform through efforts, such as the short blog on 
the effect of disseminating livestock extension messages using SMS on knowledge, attitude, and 
practices of smallholder farmers - A case study of using the MWANGA Platform in Tanzania. The 





















Targeted deliverables for 2019/2021 and status on achievements 
Deliverables Status (March 2020) Status (September 2020) Status (March 2021) 
Baseline survey of current Knowledge, 
Attitudes, and Practices (KAP) among 
farmers before the intervention 





At least 10 messages to farmers and 
extension staff about improved 
technologies disseminated through SMS 
Completed and included in the report 
above. 
N/A N/A 
End line survey to measure changes in KAP 
from target farmers, and technical report 
Delayed; resulted in a no-cost extension to 
2019/2020 
Study is concluded and 
reported in this report. 
Technical report is under 
preparation. 
Data uploaded to DataVerse To be completed by August 2020 Completed. N/A 
FtF indicators data submitted to 
M&E/IFPRI for upload 








Sub-activity 1.3.1.2: Produce regionally relevant extrapolation domain maps for validated 
conservation agriculture (CA) practices 
Extrapolation domain maps for CA practices was detailed in the last report. The current report is 
on progress entailing the spatial prediction of maize grain and stover yields from CA and 
conventional practices (CP) over 16 cropping seasons in southern Africa. The study further 
investigates the spatial variation of yield advantage from CA compared to CP practices. Novel 
spatial-cross validation procedures and ensemble machine learning techniques are applied to 
improve spatial predictions beyond the trial sites.  Below are the achievements for the current 
reporting period: 
§ An updated CA database: Data for CA trials for 2017-2020 cropping seasons was cleaned 
and added to CA long-term trial database. 
§ Agronomic data in the CIMMYT long-term CA trials was matched with the high-
resolution remote sensing database. The CA trials data were geotagged with one GPS 
taken close to the experimental trial. 
§ Processing of high-resolution remote sensing images from Landsat (30 m) and planet 
(5m) archives is ongoing; and 
§ Calibrating machine learning models: An ensemble of three ML algorithms (i.e., the 
random forest / RF, eXtreme Gradient Boosting / XGboost, and spectral vector 
machines) have been calibrated to assess their prediction accuracy. Modelling initialized 










Targeted deliverables for 2019/2021 and status on achievements. 
Deliverables Status (March 2020) Status (September 2020) Status (March 2021) 
Extrapolation domains 
for CA practices 
mapped 
Processing remote sensing 
variables on climate and soils has 
been finalized. 
Data cleaning and processing 
completed. 
Additional GPS data collected from the 
field in collaboration partners. 
Machine learning model fitted. 
Completed. 
Extrapolation domains 
for CA practices 
disseminated 
Draft manuscript in preparation; 
introduction and methods 
section are at an advanced stage 
Draft manuscript is in preparation for 
submission to journal. 
Manuscript titled “Machine learning 
identifies where and when 
conservation agriculture increases 
maize yield in Southern Africa” 
submitted to Journal of Clean 
production (IF= 7.23).  
Maps inter-annual 
maize yields from CA 
& CP systems 
N/A N/A Processing agronomic and remote 
sensing data is ongoing. 
Maps yield advantage 
of CA systems at 
different seasons 
N/A N/A Calibration and accuracy assessment 
of ML models 
Publication on spatial 
variability of maize 
yields under different 
CA systems and 
climate variability 
 In preparation Manuscript titled “Integrating high-
resolution remote sensing and 
machine learning to map spatial 
variability of maize yields under 
different CA systems and climate 
variability” is in preparation. 
Manuscript on spatial 
prediction of maize 
yields with machine 
learning models 
N/A N/A Under consideration. 
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Data uploaded to 
DataVerse 
N/A. Utilized data were 
previously uploaded to 
DataVerse by CIMMYT. 
N/A N/A 
FtF indicators data 
submitted to 
M&E/IFPRI for upload 







Sub-activity 1.3.1.3: Produce regionally relevant extrapolation domain maps for validated soil 
and water conservation practices 
During the 2019-2020 season, a research was undertaken to map the hotspots of land 
degradation using high resolution (30 m) remote sensing data in Kongwa and Kiteto districts of 
Tanzania (see report for April -October 2020). The study monitored the indicators of land 
degradation in Kongwa and Kiteto districts to guide future investments of SWC practices. The 
trends of land productivity, land cover, and SOC as proxy of land degradation were monitored 
for the period 2001-2019. The study developed a new method of monitoring land degradation 
at sub-national scale that used high spatial resolution remote sensing data. These data enabled 
detection of subtle changes in land productivity in fragmented landscape that is dominated by 
small scale farms. Hotspots for land degradation in Kongwa and Kiteto districts of Tanzania were 
identified that could be prioritized for targeting of SWC practices to reverse the land 
degradation trend. A MSc thesis on this work was successfully submitted to the University of 
Bonn. 
 
The plan for the current period was to write-up a research paper and submit to peer reviewed 
















Targeted deliverables for 2019/2021 and status on achievements 
Deliverables Status (March 2020) Status (September 2020) Status (March 2021) 
Produce regionally relevant 
extrapolation domain maps 
for validated SWC practices  
Maps produced on long-term (1981-
2015) trends of land productivity while 
disentangling the effect of rainfall from 
the influence of anthropogenic 
activities. 
Maps on hotspots of land degradation 





Land degradation neutrality 
assessed Thesis submitted 
MSc thesis of Jonathan Reith in 
progress; to be submitted by end of 
April 2020. 
MSc thesis submitted to Bonn 
University in June 2020. 
Completed. 
Land degradation neutrality 
results disseminated- Draft 
manuscript 
Draft manuscript on long-term trends 
of land degradation and the influence 
of rainfall and anthropogenic as drivers 
of land degradation is under 
preparation. 
Draft manuscript in preparation 
(delayed because of COVID-19 
pandemic). 
Manuscript titled 
“Disentangling climate and 
anthropogenic drivers of land 
degradation in ESA” to be 
submitted soon. 
Publish results on spatial and 
temporal distribution of land 
degradation risk in Kongwa 
and Kiteto districts, Tanzania 
N/A N/A Manuscript titled “Assessment 
of Land Degradation in 
Semiarid Tanzania—Using 
Multiscale Remote Sensing 
Datasets to Support 









FtF indicators data submitted 
to M&E/IFPRI for upload 





Sub-activity 1.3.1.4: Ex ante impact assessment with Trade-off Analysis Model for 
Multidimensional Impact Assessment (TOA-MD) for regional relevance of Africa RISING 
technologies. 
The Trade-off Analysis Model for Multi-Dimensional Impact Assessment (TOA-MD) was applied 
to Africa RISING-validated technologies to assess the potential impacts of adoption at the 
regional level ex ante, as presented in the last report. This approach, combined with sensitivity 
checks and scenario analysis, allows an estimation of likely adoption rates of improved 



















Targeted deliverables for 2019/2021 and status on achievements  
Deliverables Status (March 2020) Status (September 2020) Status (March 2021) 
Inventory of existing bio-physical 
data from Africa RISING experiments 
Data from different AEZs (in 
Kongwa, Kiteto, and Babati) 
identified in DataVerse. 
N/A N/A 
TOA-MD model set up for Tanzania Model setup completed with LSMS 
data. 
N/A N/A 
Ex-ante impact assessment 
implemented and analyzed 
Model is ready to be populated 
with Africa RISING data; draft 
journal article by September 2020. 
The TOA-MD framework applied for 
AR validated technologies (focus on 
fertilizer applications and hybrid 
maize seeds) for Tanzania. 
Analysis completed and 
documented as a Chapter in 
the PhD thesis of Shrabashi 
Ray. 
 
Draft journal article is 
pending final verification of 
some data and will be 
submitted before the next 
report. 
Data uploaded to DataVerse To be completed by August 2020 Not applicable (data used are already 
on DataVerse). 
N/A 
FtF indicators data submitted to 
M&E/IFPRI for upload 









Outcome 2. Natural resource integrity and resilience to climate 
change enhanced for the target communities and agroecologies 
Output 2.1 Demand-driven research products for enhancing soil, land, and water 
resource management to reduce household/community vulnerability and land 
degradation piloted in priority agroecologies 
Activity 2.1.1: Characterize current practices in ESA through identifying formal and 
informal arrangements for access to and use of water and land resources 
Sub-activity 2.1.1.1: Assessing buffer and adaptive capacity to harness resilience of different 
farm types 
We have tested the FarmMATCH algorithm for one case study and written a draft scientific 
paper on “Using machine learning to target agronomic practices in farming systems”. This has 
been discussed in the project team and will be further elaborated in the coming weeks.  
 
WUR MSc thesis student, Shinhye Lee, completed her thesis on the analysis of the effects of 
Africa RISING technologies on farm resilience. Due to travel restrictions imposed by the COVID-
19 pandemic, she has worked with two farms of 5 ha from Babati and Kongwa-Kiteto districts. 
 
Carl Timler finalized his PhD thesis entitled “Exploring and assessing trade-offs, synergies, and 
diversity for smallholder agriculture” with three chapters related to Africa RISING work in 
Malawi and Zambia. He defended the thesis on 27 October 2020. 
 
Two new MSc thesis students started in November 2020. These students are currently analyzing 
datasets that were provided by the project. In both cases, an analysis will be conducted on how 
selected farmers perform for multiple dimensions of the SIAF framework relative to other 
farmers in the community. In Tanzania, the focus will be on three selected outstanding farmers 
who implemented various Africa RISING technologies and packages. In Malawi, farmers involved 
in mother and baby trials will be compared to non-participating control farmers. 
 
Summary of progress. Higher temperature, water scarcity, extreme weather events, soil 
degradation, pests, and diseases are challenging crop production in Tanzania. Farmers are 
unsure what to do to maintain productivity under uncertain markets and climate change, 
further risking long-term agricultural sustainability. To help farmers improve their management 
and livelihoods, it is important to reconfigure more resilient and adaptive farming systems to 
disturbances. A whole-farm model was applied to assess the reconfiguration of Africa RISING 
technologies impact on resilience to price and drought disturbances on the operating profit 
(OP), soil organic matter balance (SB), and household leisure time (HL) of smallholder farms in 
Babati and Kongwa districts, Tanzania. The farms were simulated with project-proposed 
technologies using the FarmDESIGN model to maximize OP, SB, and HL. The drought disturbance 
impact was stronger than price fluctuation on the three objectives in the two farms. To increase 
resilience to the price and drought disturbances, high-revenue crops, green manure crops, and 
less labor-demanding crops could be adopted to improve OP, SB, and HL, respectively. In this 
study, high-revenue crops were African nightshade and tomato, while green manure crops were 
intercropped maize and pigeonpea and rice and sorghum. Sorghum was the least labor-
demanding crop. Also, lablab’s cultivation and residues had a synergetic effect on OP, SB, and HL 
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after the price disturbance. Although the price fluctuation and drought could damage economic, 
environmental, and social factors, smallholder farmers can achieve high resilience by adjusting 
their cropping systems. In future research, price fluctuation disturbance could reflect more 
market situation, and drought disturbance could include more hydrological, pedological, and 
physiological factors. Greater understanding of trade-offs could be reached by integrating 
diverse models at field, farm, region, and continental scales. Also, more resilient technologies 
could be adopted for higher recovery to disturbances. 
 
Figure 4 shows the ranges of OP, SB, and HL obtained by exploration in the price and drought 
disturbance scenarios, with and without innovative technologies. In farm K, performance of the 
scenarios was better with the new components in terms of OP and HL (Figures 3A and 3C). In 
particular, OP in options with only the original components showed similar or worse 
performance compared with after disturbance (dotted line of P and D) (Figure 3A). In this case, 
the new components should be included to overcome both the price and drought disturbances 
in farm K in terms of OP. 
 
For OP and SB, incorporation of new components resulted in a larger range of performances and 
included options with better performance than without the new components (Figures 3A, 3B, 
3D and 3E), except for farm K in the price disturbance scenario (Figure 3B). For HL, the range of 
options also increased with new components introduced for the drought scenario, but not for 































The dotted line is objectives levels of baseline (B), price fluctuation (P), and drought (D) before exploration (KPO: 
options after price disturbance with original components in farm K;  KPN: options after of price disturbance with 
new components in farm K; KDO: options after of drought disturbance with original components in farm K; explored 
scenario of KDN: options after drought disturbance with new components in farm K; explored scenario of BPO: 
options after price disturbance with original components in farm B; BPN: options after of price disturbance with 
new components in farm B; BDO: options after drought disturbance with original components; and BDN: options 
after drought disturbance with new components. 
 
Figure 3. Boxplots of OP, SB, and HL objectives in the explored scenarios. 
 
 
Targeted deliverables for 2019/2021 and status on achievements 
Deliverables Status (September 2020) Status (March 2021) 
Journal articles  Not started We are currently discussing 
suitability of data. 
MSc Thesis (Shinhye Lee) Expected by November 
2020 
Completed in December 2020. 
MSc Thesis (Eveline Massop)  Started November 2020; 
expected completion by June 
2021 
Data on farm modelling 
entered to DataVerse 
Expected by November 
2020. 







Output 2.2 Innovative options for soil, land and water management in selected 
farming systems demonstrated at strategically located learning sites 
Activity 2.2.1: Set up demonstration and learning sites in target ESA communities 
Sub-activity 2.2.1.1: Lessons from long-term on-station Conservation Agriculture (CA) trials in 
Zambia 
All long-term on-station trials were successfully completed by the end of June and no further 
funding is requested from Africa RISING for these trials. All data were summarized, analyzed and 
submitted for upload into DataVerse by August 2020. The deliverables in this report relate to 



















Targeted deliverables for 2019/2021 and status on achievements 
Deliverables Status (March 2020) Status (September 2020) Status (March 2021) 
At least four field trials 
established at Msekera. 
Five on-station trials were established in 
November/ December 2019. 
One publication on the longer-term effects 
of Conservation Agriculture (CA) is 
submitted; another on doubled-up legume 
is under revision. 





deliverable below).  
Site description details 
(soils, seasonal rainfall) 
made available. 
Soil sampling of on-station trials initiated.  
Seasonal rainfall has been continuously 
recorded. 
Completed. Soil results from on-station 
trials available. Rainfall data available. 
NA 
Report on yield and 
environmental indicators 
Yield data will be collected during 
April/May 2020 and reported in the next 
progress report period. 
Completed. 
Annexed in this report and uploaded. 
N/A 
Publications Two manuscripts, one on the longer-term 
effects of CA and the other on doubled-up 
legume systems, submitted to journals for 
publication. 
 Publication submitted on 
longer-term effects and 
still under revision. 
Publication on doubled-
up legumes still under 
revision. 
Another publication 
started on GMCCs. 
Data uploaded to 
DataVerse 
To be completed by August 2020 Completed. N/A 
FtF indicators data 
submitted to M&E/IFPRI 
for upload 






Sub-activity 2.2.1.2: Assessing the benefits of nutrient and water management for climate 
resilience in Malawi 
Only three field sites were established to investigate the interactions of water and nutrient 
management in the drought prone Machinga region. These experiments were intended to be a 
platform for conversations around adaptation and resilience building with partners. Sadly, we 
could not hold any field days as the COVID-19 pandemic has persisted throughout the cropping 











Targeted deliverables for 2019/2021 and status on achievements 
Deliverables Status (March 2020) Status (September 2020) Status (March 2021) 
At least one nutrient x water 
management trial established 
per EPA 
Seven nutrient and water 
management “Mother” trials 
established successfully in seven 
sites (EPAs) 
All trials were harvested during March 
and April 2020, and all data processed. 
Three repeat field trials 
successfully established in 
Ntubwi, Nsanama, and 
Nyambi as planned during 
Jan 2021. 
Field days held with partners Three field days held; reports are yet 
to be uploaded; other field days 
cancelled 
No further field days were held due to 
COVID-19. 
Field days are currently 
suspended. 
Soil water and nutrients use 
interactions determined 
Soil water measurements and 
mineral N soil sampling and 
extractions are done. 
Data processed. Drafting manuscript for 
publication. 
At least 10 000 farmers 
practicing tied ridges across 
projects site; technology 
dissemination affected by 
District Ext. Coordination 
Committees 
There was limited engagement due 
to COVID-19, but the numbers 
reached are being compiled. 
Establishing actual numbers was difficult, 
but we have estimated that we could 
have influenced 10 percent of the 
farmers to adopt tied ridges, especially in 
Machinga District. 
15,000 farmers targeted 
for this season. 
Data uploaded to DataVerse To be completed by August All data uploaded on DataVerse.  
FtF indicators data submitted to 
M&E/IFPRI for upload 







Sub-activity 2.2.1.3: Climate-smart farming practices (soil water micro-catchments, weather-
informed varieties, cover crops integration [cowpea]) for increasing productivity of the maize-
legume system under variable weather conditions. 
Four trials were set in two villages of Sabilo and Gallapo.  In each village, both trials were hosted 
by the same farmer but planted in different seasons. The first set of trials were established 
during the short rains of 2020/2021 season while the latter were established during the long 
rains of 2021 season. The objective of setting the trials at variable seasons was to establish how 
agricultural economics of the two systems would vary. Also, it aims to examine whether 
intercropping short duration maize with beans during the short rains followed by a second 
phase of legumes during the long rains is a more resilient strategy relative to a single cropping of 
maize-bean-pigeonpea during the long rain season. During the short and long rain season, two 
varieties of maize and three varieties of beans were planted per each trial. However, pigeonpea 
was only planted as an intercrop in the maize-bean system during the long rains (Table 5). 
 
Table 5. Details on components of different cropping systems established during short and long 
rains of 2020/2021 season in Sabilo and Gallapo villages of Babati. 
Treatments SR_Maize LR_Maize Bean Var. 
Maize - bean intercrop Seedco 419 Dekalb 9089 Elyamungo 90 
Maize choice guided by regional 
weather forecast 
Dekalb 777 in Sabilo 
Situka M1 in Gallapo 
Dekalb 777 in Sabilo 
Situka M1 in Gallapo 
Elyamungo 90 
Maize-bean intercrop under tied ridges Seedco 419 Dekalb 9089 Elyamungo 90 
Maize- cover crop intercrop Seedco 419 Dekalb 9089 Cowpea 
Maize-heat tolerant bean variety  Seedco 419 Dekalb 9089 Selian 11 
Maize-bean + slow-release N Seedco 419 Dekalb 9089 Elyamungo 90 
Maize-bean + micronutrients Seedco 419 Dekalb 9089 Elyamungo 90 
Maize-bean intercrop Seedco 419 Dekalb 9089 KAT B9 
Note: while maize was intercropped with beans during the short rains, maize was intercropped with beans and Mali 
pigeonpea variety in the long rains season, SR= short rain season, LR= long rains season. 
 
In summary, the climate smart agricultural options under test includes micro-catchments, cover 
crops, planting of weather informed varieties, and slow-release N fertilizers. From the data 
collected so far, the following trends are observed: 
• the high chlorophyll content, after application of micronutrient fertilizer, indicates the 
need for soil amendment with fertilizer blends containing micronutrients for increased 
crop production in the area; 
• tied ridges have a potential of harvesting and conserving rainwater for longer period;  
hence, availing moisture to maize crop for longer periods results in increased 
chlorophyll content; 
• when assessed across fields, bean yields were significantly affected by bean variety 
planted. Mean yields ranged from 0.44 t/ha under Selian 11 variety to 1.09 t/ha for KAT 
B9 variety (Table 6). It was established that Selian 11 bean variety does not perform well 




• on the average, cowpea had higher grain yield (1.8 t/ha) than that of beans (1.2 t/ha). 
This indicates the multiple values a farmer can get from cultivating cowpea for use as a 
vegetable, for grain production, income generation while providing soil cover; and soil 
moisture and soil temperature were significantly affected by sampling time (p≤0.01) 
along the growth curve and not by cropping systems. 
 
Table 6. Effect of bean variety on resulting bean yield during the short rains of 2020/2021 
season in Babati 
Cropping system Bean yield (t/ha) 
Conventional maize-bean 0.69bc 
Maize guided by weather forecast 0.83ab 
Maize - Tied ridges 0.97ab 
Maize - Selian 11 bean 0.44c 
Maize - slow-release N 0.94ab 
Maize with micronutrient 0.78abc 
Maize - KAT B9 bean 1.09a 
LSD 0.34 


















Targeted deliverables for 2019/2021 and status on achievements 
Deliverables Status (March 2020) Status (September 2020) Status (March 2021) 
Four on-farm trials, two in each of 
two ecozones, successfully 
implemented. 
Four on-farm demonstration trials 
were successfully initiated as 
planned. 
Maize harvested, pigeonpea in 
fields to be harvested in October 
2020.  
Four on-farm demonstration 
trials were successfully initiated 
as planned (i.e., two trials in both 
Sabilo and Gallapo ecozones). 
Two new technologies validated. The two new technologies (use of 
micro-catchments and cover crops) 
are undergoing testing. 
The technologies implemented 
and data collected as planned. 
The technologies tested were as 
discussed in last reporting. The 
two new technologies are use of 
micro-catchments and cover 
crops. Both technologies were 
introduced and are undergoing 
testing. 
30 farmers trained N/A N/A 56 farmers in Gallapo were 
trained on construction of tied 
ridges and on the different CSA 
innovations. 
Data uploaded to DataVerse To be completed by August 2020. Data for 2019/20 uploaded as 
planned.  
N/A 
FtF indicators data submitted to 
M&E/IFPRI for upload 
To be completed by August 2020. Completed. 
 
Publications • One publication under revision 
• Handbook chapter under review 
• Plans for Integrated Soil Fertility 
Management (ISFM) system 
synthesis made. 
Publication accepted. 
Handbook under review after 
comments received. 
ISFM system level draft 
manuscript developed. 
• Kihara17965.pdf (ajfand.net) 
 
Handbook Chapter accepted. 
 
ISFM system level draft 








Sub-activity 2.2.1.4: Integration of fodder trees and grass forages in dryland farming 
Field experiments were stopped after six years of contour farming on the highly degraded soil, 

















Targeted deliverables for 2019/2021 and status on achievements 
Deliverables Status (March 2020) Status (September 2020) Status (March 2021 
Farmer field day held for knowledge 
sharing 
Scheduled for June 2020 Cancelled N/A  
Data on the benefits of contour 
farming (crop productivity and 
income) collected.  
Data collection is continuing as 
planned. 
Data collection completed. Data used to finalize the 
contour-based technology in 
Chapter 5 of the Technology 
Handbook. 
Manuscript on household cooking 
energy security 
Manuscript to be submitted for 
publication in May 2020. 
Accepted for publication in the 
Journal of Energy for Sustainable 
Development.   
Completed. 
Hafner et al. 2020. 
https://doi.org/10.1016/j.esd.
2020.10.012 
Crop yield (maize, Guatemala), 
fuelwood, and economic data 
generated as a contribution to the 
farm systems case study 
Data collection is continuing as 
planned. 
Data collection completed. Data used to finalize the 
contour-based technology in 
Chapter 5 of the Technology 
Handbook. 
Determining contour effects: Crop and 
soil samples collected for submission 
to SUA for lab analysis.  
Soil and maize sampling will be 
conducted at maize harvesting. 
Soil quality and maize nutrient 
data received from SUA.  
Data used to finalize the 
contour-based technology in 
Chapter 5 of the ESA 
Technology Handbook (Table 
1). 
Maps of priority sites for land 
rehabilitation with agroforestry  
A graduate student has been 
engaged to conduct this activity. 
Completed. Thesis shared by F. 
Muthoni. 
N/A 
Success story on farmer-led 
technology scaling 
To be initiated when farmers are 
not labor-burdened (e.g., after 
harvest) 
Draft success story developed in 
September 2020. 
Final version to be completed 
after internal review at ICRAF. 
Data uploaded to DataVerse. To be completed by August Data files shared for upload in 
September 2020. 
Completed. 
FtF indicators data submitted to 
M&E/IFPRI for upload. 







Sub-activity 2.2.1.5: Evaluation of land rehabilitation benefits of shelterbelts and contours 
No work was implemented (SUA – Shitindi) during this reporting period. 
 
Sub-activity 2.2.1.6: Validation of residual tied ridging as a labor-saving technology in the 
semi-arid areas of central Tanzania 
Data collection is complete and the activity during this reporting period was to analyze the data 
and use these to draft a paper with the working title: Use of tractor mounted ripper tillage for 
enhancing soil water infiltration and moisture conservation in semi-arid areas of Kiteto, Manyara 
Region. 
 
An extra treatment was superimposed on this study during the 2019/2020 season to determine 
the extent to which crops grown with in-situ water harvesting technologies can withstand water 
stress. Rainout shelters were used to induce the water stress (Photo 2).  2020/2021 was a 
second season trial. During the reporting period, soil water content and soil moisture tension 
(water pressure head) were monitored at the soil depth of 10, 20, 30, and 50 cm, at the crop 
flowering stage. In terms of soil water content, there were no significant differences between 
the annual tied ridges (ATR) and the residual tied ridges (RTR), but these were significantly 
higher than the conventional tillage (CT) treatment down to the 30 cm depth (Figure 4). At the 
depth of 50 cm, the differences were no longer significant. The results also show that variations 
may even out within a period of 10 days under imposed stress (i.e., 10 days are the window of 
the crop benefitting from the tied ridges in the event of a drought). Data on other variables are 
still under collection. 
 
 
Photo 2. Induced water stress trial using rainout shelter method at Mlali village, Kongwa 












Figure 4: Soil water content as affected by imposed drought at flowering stage at 10 cm in 






















Targeted deliverables for 2019/2021 and status on achievements 
Deliverables Status (March 2020) Status (September 2020) Status (March 2021) 
Preliminary evaluation on soil water 
status from induced drought studies 
evaluated. 
Data on soil water content and 
hydraulic potential were collected. 
Yield components, soil water 
content, and hydraulic potential 
data were collected. 
Completed. 
Rain-out trial (season 2) established at 
Mlali. 
N/A N/A Successfully installed. 
Draft manuscript from previous years’ 
data generation on validation of 
residual tied ridges. 
In progress, to be ready by September Still in progress. In progress. 
Data uploaded to DataVerse. To be completed by August In progress. August 2021 for season 2 
FtF indicators data submitted to 
M&E/IFPRI for upload 





Outcome 3. Food and feed safety, nutritional quality, and 
income security of target smallholder families improved 
equitably (within households) 
Output 3.1 Demand-driven research products to reduce postharvest losses and 
improve food quality and safety piloted in target areas 
Activity 3.1.1: Conduct packaging and delivery of postharvest technologies through 
community and development partnerships with an iterative review, refining, and follow-
up 
Sub-activity 3.1.1.1: Impact of nutritional messaging on household nutrition, knowledge, 
attitude, and practices 
The trainings planned under this sub-activity started well before COVID-19. Thereafter, all the 
field trips were suspended (from mid-March 2020). A no-cost extension was successfully applied 
to complete the activities by March 2021. This too had to be cancelled because the situation 
with the pandemic has not improved. 
 
 






meetings in new 
scaling villages 
implemented 
Meetings were conducted for the 
farmer groups in the 2018/2019 
intervention villages and in the 
eight new villages. Reports are 
being prepared for upload. 
Concluded. See report 








A baseline survey was successfully 
conducted among eight 
intervention villages and eight 
control villages.  
Baseline report is still 
under compilation. 
Concluded. 
Baseline report is 













Planned for the second half of this 
project year 
Delayed due to COVID-
19 
Cancelled due to 
COVID-19. 




To be developed in time for the 
nutrition training 


















recipes in their 
food menu 
Planned for the second half of this 
project year 
Delayed due to COVID-
19 









Report to be presented during the 
second half of this project year 
Development partners 
have included nutrition 
education in their 







At least one 
success/blog 
story produced 
Planned for the second half of this 
project year 
One blog  published and 





To be completed by August Delayed; To be 







To be completed by August FtF data was submitted Completed. 
 
Sub-activity 3.1.1.2: Validating hermetic storage structures and the environment on physical 
and economic loss abatement in produce 
The field component of this study had concluded. Data collected in a survey in mid-2020 have 
been processed, analyzed, and summarized in a report that is currently being enriched by 
additional analysis for the manuscript “Differences in nutrition and welfare benefits of improved 
postharvest practices among men and women in rural Tanzania”. Christopher Mutungi has been 
hired as a consultant to complete this manuscript. 
 
Sub-activity 3.1.1.3: Nutritional value, safety, and processing quality of produce during 
storage and utilization by households 
Similar to Sub-activity 3.1.1.2, the field component of this study had concluded and was 
reported in the last report. A manuscript titled “Quality and storability of common beans in 
small-holders farm stores in Northern Tanzania: A multivariate analysis of agro-location, variety, 





Output 3.2 Nutritional quality due to increased accessibility and use of nutrient-
dense crops by farmers improved 
Activity 3.2.1: Promote and deploy nutrient-rich crop varieties and livestock food 
resources in target communities 
Sub-activity 3.2.1.1: Pathways to sustainable adoption of nutrient-dense diets in rural 
communities of central Tanzania 
This work addresses drivers of food choice focusing on pearl millet and pigeonpea, two of Africa 
RISING promoted innovations. The work is being done by two students: Ms Monica Chande and 
Ruth Mremi, who are registered for MSc in Human Nutrition at the Sokoine University of 
Agriculture (SUA). Below are their respective theses titles: 
1) Factors that predict caregiver’s intention to feed pearl millet to rural school children (5-
12 years) in Kongwa district, Dodoma region; and  
2) Factors that predict caregiver’s intention to feed pigeonpea to rural school children (5-12 
years) in Kongwa district, Dodoma region.   
 
Pearl millet: In order to understand drivers of adoption to inform design of pathways for 
uptake, the intention of the beneficiary was used as a predictor of prior behavior, which in turn, 
is a proxy indicator for future adoption-behavior. Results show that there was a significant 
difference between intention and behavior among those who did not consume pearl millet 
(P=0.003), and those who consumed pearl millet two or more times a week, in the same month 
(P=0.01). Knowledge significantly predicted health behavior identity (b=0.53, P=0.001), while 
health behavior identity significantly predicted intention (b=0.26, P=0.003). The intention of 
caregivers was significantly and strongly and positively correlated (rs = 0.72, P<0.001) with and 
predicted consumption of pearl millet (b=0.78, P=0.04). From this study we concluded that 
increasing knowledge or awareness on nutritional benefits of pearl millet among caregivers may 





Figure 5. A combined model of the Theory of Planned Behavior and Health Belief Model with 
Spearman correlation coefficients between related constructs **P < 0.01 and ***P < 0.001 (2-
tailed) relating to drivers of pearl millet consumption among school-aged children 
 
Pigeonpea. When comparisons between intention and behavior were made for the 
consumption level of at least eight or more times a month, no significant difference was 
observed (57.2  vs. 58.7 percent respectively; P= 0.87). Similar observations were made for 
consumption levels of four or less times a month (37.7 vs. 34.1 percent, respectively; P=0.62) or 
where there was neither no intention to consume nor consumption (5.1 vs.7.2 percent, 
respectively; P=0.47). In terms of correlations between constructs related to internal factors, 
knowledge (rs =0.29, P=0.00), perceived severity (rs =0.32, P=0.00), and health value (rs =0.63, 
P=0.00) were significantly correlated with health behavior identity. Within beliefs and attitudes 
constructs, health behavior identity was significantly correlated with attitude towards behavior 
(rs = 0.51, P = 0.00). In terms of external factors associated with intention, only cues to action (rs 
= 0.19, P = 0.03) was significantly but weakly correlated with intention. Finally, we observed a 
significant correlation between intention and consumption of pigeonpea among school-aged 
children (rs 0.26, P = 0.00). Correlations are presented in Figure 6. Our findings indicate that the 
health values caregivers hold for pigeonpea consumption by their children resulted in a positive 
health behavior identity. This positive health behavior identity influenced proclivity to feed  
pigeonpea to school-aged children and, subsequently, enforcing the positive intention of 
caregivers to give pigeonpea to children under their charge. For programs and efforts to 
promote pigeonpea consumption, it means that if it is emphasized that pigeonpea gives blood 
and is important for the  growth of their school children, consumption may be increased. 
Intention was utilized in our study as a predictor of previous behavior, which in turn is a 
surrogate for future behavior. In our study, perceived barriers negatively modulated the 
association between intention and consumption. Therefore, perceived barriers need to be 
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addressed to increase pigeonpea consumption. The involvement of postharvest management 
specialists address pest attacks during storage. Increasing productivity and crop management is 
also crucial to ensure year-round affordable supply of pigeonpea. 
 
 
Figure 6. A combined model of the Theory of Planned Behavior and Health Belief Model with 
Spearman correlation coefficients between related constructs **P < 0.01 and ***P < 0.001 (2-
















Targeted deliverables for 2019/2021 and status on achievements 
Deliverables Status (March 2020) Status (September 2020) Status (March 2021) 
Drivers of food choice 
in semi-arid central 
Tanzania established 
Research is being implemented by two MSc 
students. 
● Theses under development 
● Production of guidelines for scaling out 
improved nutrition initiated 
● Publication on drivers of food choice 
under drafting 
Theses have been submitted for 
examination at SUA, Morogoro, 
Tanzania. 
 
Publications are under development . 
Two students, Monica Chande 
and Ruth Mremi, successfully 
defended their MSc theses and 
graduated in December 2020. 
 
Publications now in various 
stages of completion: 
 
• First publication (Drivers of 
Millet Consumption Among 
School Aged Children in 
Central Tanzania) 
•  submitted to Frontiers in 
Sustainable Food Systems, 
special issue (Student-Monica 
Chande). 
• Second publication abstract 
(Intention of Caregivers is a 
Driver of Pigeonpea 
Consumption Among School 
Aged Children in Central 
Tanzania) submitted to 
Frontiers in Sustainable Food 
Systems, special issue; and 





Data uploaded to 
DataVerse 
To be completed by August Data is mostly processed, analysis 
almost complete; final description of 
the meta files is ongoing despite 
delays in receipt of some data sets. 
Data submitted to M&E 
colleagues for uploading. 
FtF indicators data 
submitted to 
M&E/IFPRI for upload 
To be completed by August This was submitted separately and is 








Sub-activity 3.2.1.2: Promoting farmer production of nutrient-dense (Zn, Fe) NUA45 and 
drought-tolerant SER83 bean varieties in Malawi 
After the March/April 2020 harvest, CIAT delivered common bean samples to LUANAR lab for 
analysis, as per workplans.  But then, the COVID-19 pandemic started, and the lab stopped 
operations. By October 2020, when it had been decided to retrieve the samples and to send 
them to MSU, it was discovered that all samples were heavily infested by weevils and in its 
state, cannot be used for any scientific purposes. Simple fumigation for long storage could have 






Targeted deliverables for 2019/2021 and status on achievements 
Deliverables Status (March 2020) Status (September 2020) Status (March 2021) 
Nutrient-dense common bean seed 
distributed to about 500 farmers  
List of farmers involved by site, 
disaggregated by sex 
Activity done as planned.  N/A 
At least three mother trials and 20 
baby trials per mother established 
Field trials established. Trials harvested as planned; 
yield data analyzed. 
N/A 
Yield distribution/range for common 
bean production using improved 
germplasm, intercropping 
Yield distribution analyzed, box plots 
plotted and available in technical 
reports 
Data processed. N/A 
Micronutrient content from produce 
from farmer fields documented  
Samples being collected by CIAT.  Common bean grain samples 
were all destroyed by 
weevils in LUANAR nutrition 
lab. No further work could 
be carried out on this.  
N/A 
At least three feedback meetings held 
with farmers between March and 
August 2020 
No activity. Farmers’ meetings 
cancelled. 
No activity. Farmers’ 
meetings cancelled. 
N/A 
Publication: Estimates of productivity 
and yield gaps for local and improved 
bean varieties 






Sub-activity 3.2.1.3: Determining quality and safety of locally produced legume grain-derived 
complementary foods and adoption in Dedza District 
 





Targeted deliverables for 2019/2021 and status on achievements 
Deliverables Status (March 2020) Status (September 2020) Status (March 2021) 
Three recipes made 
available 
The three recipes of porridge are proposed 
and ready for testing with farmer groups 
during the postharvest stage. These will 
then be documented. 
Clearance from COVID-19-
related ban was only issued 
in September 2020. 
No update available. 
At least two field days held 
with nutrition groups, 
especially HIV/AIDS action 
groups in Linthipe, jointly 
with DNCC 
These are targeted for the postharvest 
period, when farmers have food supplies, 
and when COVID-19 conditions are relaxed. 
These were suspended. Still suspended. 
Improved child nutrition 
status demonstrated 
A report on cooking characteristics and 
consumer acceptability of biofortified beans 
using Check ALL that applies CATA 
methodology is under preparation. 
 
Nutrition education and growth monitoring 
sessions were initiated but disrupted by 
COVID-19 management conditions. 





Collection of extra data was 
suspended due to COVID-19. 
Survey implemented; synthesized 
data not yet available.  
At least one success/blog 
story produced 
Planned for the second half of this project 
year. 
This was not done due 
COVID-19 limitations 
Not done. 
Data uploaded to 
DataVerse 
To be completed by August 2020 No data available for 
uploading. 
N/A 
FtF indicators data 
submitted to M&E/IFPRI 
for upload 






Sub-activity 3.2.1.4: Assess the contribution of the farming systems interventions in 
narrowing the food and nutrient gaps in Kongwa and Kiteto, and the probability of 
smallholder farmer production to meet them 
 
The current COVID-19 lockdown affected the implementation of this survey-based activity. 
 
Outcome 4. Functionality of input and output markets and other 
institutions to deliver demand-driven sustainable intensification 
research products improved 
Output 4.1 Access to profitable markets for smallholder farming communities and 
priority value chains facilitated 
Activity 4.1.1: Conduct comprehensive value-chain analysis with a specific focus on SI 
technologies 
Sub-activity 4.1.1.1: Conduct value chain analysis (VCA) for (quality protein) maize seed in 
Kongwa and Kiteto 
The study was completed, and the abstract of the proposed manuscript was given in the last 
report. However, it has not reached submission quality yet. 
 
Sub-activity 4.1.1.2: Value chain analysis of groundnut seed and design of operation 
enhancement strategies for semi-arid ecologies of central Tanzania 
The study was completed during the last project year, as guided in the last report, and a 
manuscript is under preparation. 
 
Sub-activity 4.1.1.3: Assess how livelihoods of farmers are affected by implementation of 
ISFM practices as a result of Africa RISING activities in Babati 
This is a new activity that will be implemented towards the end of the long rain season. This 
timing will help in sampling yield cuts of the maize crop. Currently, the sampling framework is 
being designed together with development of appropriate survey tools. 
 
Targeted deliverables for 2020/2021 and status 
Deliverables Status (March 2021) 
Trained enumerators All activities are to be implemented in the second half 
of this project year. Survey conducted 
Draft publication 
Submission of manuscript to journal 
 
Sub-activity 4.1.1.4: Assess how livelihoods of farmers are affected by implementation of 
ISFM practices as a result of Africa RISING activities in Kongwa and Kiteto 
This study is similar to sub-activity 4.1.1.3.It will be implemented in the semi-arid areas where 
water harvesting drives ISFM. The study will be conducted towards the end of the long rain 
season. This timing will help in sampling yield cuts of the maize crop. Currently, the sampling 





Targeted deliverables for 2020/2021 and status 
Deliverables Status (March 2021) 
Trained enumerators All activities are to be implemented in the second half 
of this project year. Survey conducted 
Draft publication 
Submission of manuscript to journal 
 
Sub-activity 4.1.1.5: Value chain analysis of nutrient-dense common bean varieties in Malawi 
Since the 2018/19 cropping season, Africa RISING had distributed seeds to 564 farmers in 
Linthipe and Kandeu EPAs. Seeds were also distributed to four farmer clubs in Linthipe EPA of 
Tsotsolo, Chingutambe, Chimvuwu, and M’bogozi for winter production. The aim of the scheme 
was to enhance availability of biofortified bean varieties for improved nutrition and household 
income. During the 2020/21 season, Africa RISING tracked beneficiaries of the community pass-
on schemes. The beneficiaries had received 16 kg seed packs of biofortified and DT bean 
varieties. 
 
Each farmer that received 16 kg of seed was required to return 32 kg after harvest that was then 
redistributed to other farmers. Through the beneficiary tracking process, Africa RISING was able 




Photo 3. Chimvuwu farmer club producing NUA45 under irrigation in Linthipe. Photo credit: 




The beneficiary tracking process also showed that farmers who received seed packs during the 
2019/20 season had an average yield of 200 kg from the 16 kg that was planted. Part of the 
seeds were replanted during the 2020/21 cropping season, while the bulk was sold or used for 
home consumption. 
 
Biofortified common beans varieties market share. A snapshot survey was conducted at 
Chimbiya Market in early April 2021, to determine market share of the different bean varieties 
after during the current 2021 harvest season. The survey revealed that the most prominent 
variety was the Kholophethe sugar beans with 42% percent market share (Figure 7). Biofortified 
bean variety of NUA45, which is being promoted by Africa RISING, was the second most 
prominent at 36 percent market share. The rest was a mixture of red beans and local varieties. 
The graph below shows the summary of the varieties being traded at the Chimbiya market. 
 
 
Figure 7: Market share of common bean varieties at Chimbiya Market. 
 
Targeted deliverables for 2020/2021 and status 
Deliverables Status (March 2021) Required by 
Detailed protocol finalized Data collected and ready for 
use. 
December 2020 
Data sets by different value chain 
players 
Preliminary work done. June 2021 
Data combined and uploaded to 
DataVerse 
Yet to be done in line with 
workplan. 
September 2021 
Value chain report Yet to be done in line with 
workplan. 
September 2021 











Activity 4.1.2: Conduct a value chain stakeholder analysis (stakeholder mapping) 
Activity 4.1.3: Develop a value chain enhancement strategy (including collective action 
approaches, contractual arrangements, and standardization) 
 
Sub-activities under Activities 4.1.2 and 4.1.3 are addressed by the relevant value chain sub-
activities presented under Activity 4.1.1. 
 
Activity 4.1.4: Identify and evaluate existing mechanisms that inform farmers about 
dynamic market needs 
Sub-activity 4.1.4.1: Exploring ICTs for linking farmers to markets 
The continuing activity with MWANGA Platform is the provision of more visibility to the platform 
through efforts such as the short blog on the effect of disseminating livestock extension 
messages using SMS on knowledge, attitude, and practices of smallholder farmers - A case study 
of using the MWANGA Platform in Tanzania https://africa-rising.net/disseminating-livestock-
extension-information-using-text-messages-in-tanzania/  
 
In the cited blog, it was observed that farmers’ exposure to agricultural messages over short 
periods can result in considerable changes in knowledge and attitudes towards various 
interventions. This indicates that exposing farmers to messages for a longer period, we may 
begin to see how these changes translate into improved farmer practices. 
 
Activity 4.1.5: Conduct an analysis of the existing baseline survey data and supplement 
them with qualitative surveys from target regions 
Sub-activity 4.1.5.1: Identify the most profitable market channels and welfare effects of 
participating in the maize, groundnut, and pigeon pea markets in Malawi, Tanzania 
 
The main deliverable, a manuscript titled “Welfare impacts of smallholder farmers’ participation 
in multiple output markets: Empirical evidence from Tanzania” was completed and accepted for 
publication by PLOS ONE under reference PONE-D-20-30807R1. An extended abstract was 
















Outcome 5. Partnerships for the scaling of sustainable 
intensification research products and innovations 
Output 5.1 Opportunities for the use and adoption of sustainable intensification 
technologies identified for relevant farm typologies 
Activity 5.1.1: Farmer participatory experimentation with crop and soil management and 
integrated crop-livestock technologies in on-farm situations 
 
Sub-activity 5.1.1.1: Continued experimentation in six target communities of Eastern Zambia 
and nine target communities in central and southern Malawi with already established 
clustered CA trials 
This year, we were again hindered by the COVID-19 pandemic as field work was almost 
impossible. However, our partners in the field have done an excellent job keeping the trials in 
order and the necessary checks and balance for remote monitoring have been put in place 
(Photo 4). All trials have been established in 16 target communities and a total of 96 long-term 
mother trial yields will provide data and evidence adding to our unique database on CA systems. 
We were fortunate to have been able to visit field sites in Eastern Zambia but could not enter 
Malawi due to government restrictions. From pictures and reports shared by colleagues in 
Malawi, we know that the trials are well established and will now be harvested.  
 
Socio-economic data sheets to collect labor data and beneficiary information were shared with 
partners at all the research sites. Labor data and beneficiary information collection is in 
progress. Survey protocols for both PRAs and targeted surveys have been successfully 




Photo 4. Farmer Dolice Phiri showing her spectacular maize-soybean rotation under CA in 
Kawalala (left) and a comparison of conventionally tilled and no-till maize in Vuu (right). Photo 







Targeted deliverables for 2019/2021 and status on achievements 
Deliverables Status (March 2020) Status (September 2020) Status (March 2021) 
Field trials established Trials were successfully established in 
all on-farm communities. Field 





All trials established in all 16 
target communities. 
https://bit.ly/2OoLlBH 
Malawi trials can only be 
managed by the partners on 
site due to travel restrictions. 
Field monitoring 
implemented 
One field monitoring tour was 
implemented and reported. 
https://bit.ly/2Rp7T3B 
N/A Trials in Zambia were visited 
during the Zambia field tours; 
trials in Malawi were only seen 
through pictures by partners as 
we are not allowed to enter. 
https://bit.ly/3rQgAmR 
Data generated and 
uploaded to DataVerse 
To be done once yield data is 
available 
Completed. First data has been collected 
with the ripening cowpeas; 
maize trials are close to harvest 
in some sites. 
https://bit.ly/3rTfeI6  
https://bit.ly/2Q3pksv 
10,000 farmers actively 
participating in promotion 
and extension activities 
So far, 5121 farmers participated in 
promotion and extension activities.  
Only 64% of target achieved due to 
impact of COVID-19 pandemic. 
N/A 
Knowledge products for 
smallholder farmers 
N/A N/A So far two medicine labels have 
been drafted and are in its final 
form or being published. 
https://bit.ly/3cP3gei 
An additional technical bulletin 
on doubled-up legume systems 
is currently being developed. 
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Data uploaded to 
DataVerse 
To be completed by August 2020 Completed. New data to be uploaded 
during next reporting period. 
FtF indicators data 
submitted to M&E/IFPRI for 
upload 
To be completed by August 2020 Completed. New data to be uploaded next 
reporting period. 










Sub-activity 5.1.1.2: Explore the productivity domains of selected legumes and cereals to 
elucidate their best fitting cropping system at community/landscape level and their 
dissemination 
This study was designed to validate the adaptation of selected technologies in three agroecology 
domains (low, moderate, and high potential) identified during the 2018-2019 cropping season. 
In the 2019-20 season we identified the best fit cropping systems, management, and planting 
patterns for each of the three sub-ecologies. At all levels, as expected, early planting had an 
advantage over late planting. In the 2020-2021 season, three experiments each with the best fit 
crop combination and planting pattern have been deployed, each targeting a given agroecology 
(low, moderate, and high potential). The early planting management component has become a 
constant factor in this season’s experiments. 
 
Bets fit crop combinations and planting patterns 
1. For the high potential (Mlali and Manyusi both in Kongwa District), a legume-legume 
(pigeonpea + groundnut) cropping systems using a within row planting pattern (full 
population of groundnut + half population of pigeonpea planted on the same rows) was 
the best fit. 
2. For the moderate potential (Njoro 1 and Njoro 2 both in Kiteto District), a legume-
cereal (pigeonpea + sorghum) with an alternate planting pattern (one row of pigeonpea 
+ two rows of sorghum in an alternate manner) was the best fit. 
3. For the Low potential (Laikala and Moleti, both from Kongwa District), a legume-cereal 
(pigeonpea + pearl millet) was identified as the best fitting cropping system.  
 
These experiments were deployed during the current growing season (Table 7) to evaluate the 
performance of proven legume-legume (groundnut and pigeonpea) and legume-cereal 
(sorghum and pearl millet and pigeonpea) intercrops for delivery of critical livelihood benefits to 
farming communities in stressed and moderately stressed agroecologies of Kongwa and Kiteto 
districts.  The main purpose of the experiments is to look at how the proven intercropping 
systems and their associated technologies affect key livelihood domains of economic, social, and 
food and nutrition security needs of farming communities in these dryland agroecologies. 
 
The underlying principle is that Africa RISING has managed to identify the right genetics 
(varieties), mapped the sub-ecologies, and identified the cropping systems for these sub-
ecologies as such; hence, we need to move on and collect the right data to inform deployment. 
These studies are being implemented at plot- and farm-level, to collect data on production, 









Table 7. Description of technology by location set-up in legumes/ cereal variety evaluations in the 2020-2021 cropping season 
Classification Technologies High Potential (>500mm) Moderate Potential (>400 -500mm) Low potential (≤ 350mm) 
District  Kongwa Kongwa Kiteto Kiteto Kongwa Kongwa 
Village  MLALI MANYUSI NJORO-1 NJORO-2 LAIKALA MOLETI 
Farmer Name  Raphael Mwinuka Yuda Kirway Adam Hussein Abdallah Maingu Mwajabu Sefu Theresia 
Mailanga 
Mother Plots PP - Pearl Millet 0 0 0 0 ü ü 
PP - Sorghum P 0 0 ü ü 0 0 
PP – Groundnut P ü ü 0 0 0 0 
Planting date  16-01-21 14-01-21 23-01-21 18-01-21  09.02.21   08.02.21  
Number of 
Baby Plots 
 7 4 10 3 12 8 
Number of 
Control Plots 
 7 16 15 10 7 7 
ü=Trial planted ; 0 =Trial not designed for the village as informed by the agroecology characteristics. 
 
Targeted deliverables for 2019/2021 and status on achievements 
Deliverables Status (March 2020) Status (September 2020) Status (March 2021) 
SI field trials established for 
each site 
Done in December 2019. All trials that were established were 
harvested, data processed, and 
summaries generated. 
The 2020/2021 field trials were 
established. 
Baby trials established by at 
least 3000 farmers 
experimenting with SI 
technologies 
Done during December 2019 – 
January 2020. Only 2500 farmers 
involved due to reduced budget. 
Farmers planted the improved crop 
varieties including pigeonpea variety, 
ICEAP 00040 (Mali); Sorghum varieties, 
Gambella 1107 and SDMV 23010; and 
groundnut varieties, Mnanje, ICGV-SMs 
05650 (Kongwa 650), and 02724 (Kongwa 
724). 
Seed bank farmers in Manyusi 
and Njoro planted ICEAP 00040 
(Mali). Seed bank leaders have 
been contacted to verify the 
data due to COVID-19 limited 




Benefits of SI technologies 
evaluated across sites 
Data will be collected and analyzed 
for the next reporting period. 
Most data on SI technologies have been 
collected. These included pod yields, 
grain yields, crop biomass, disease, and 
other plant parameters useful in the 
characterization of the different varieties. 
Crop sales data from baby farmers is yet 
to be collected. 
Most farmers have not sold 
their produce, while others are 
still processing their produce. 
At least one field day per 
village conducted 
Three field days were held; others 
suspended 
 No additional field days were conducted 
due to the COVID-19 pandemic. 
Still suspended due to COVID-
19. 
At least two farmer 
exchange visits conducted 
Suspended due to COVID-19 No exchange visits were conducted due 
to the COVID-19 pandemic  
N/A 
Africa RISING attends at 
least one DAECC-led district 
workshop for SI 
technologies dissemination 
Possibly in August There was no DAECC-led district 
workshop held for SI technology 






The relationship is still informal. Two MoUs were signed with: 
a) Dodoma Agriculture Seed Producer’s 
Association (DASPA). The agreement 
of the collaboration is to build 
capacity of smallholder farmers for 
seed and seed production to 
increase profitability. Contact person 
is Mr Aithan Chaula. 
 
b) Kibaigwa Flour Supplies (KFS). The 
collaboration aims at building 
capacity for smallholder farmers for 
seed, seed production and 
marketing. The contact person is Mr 
Sebastian Abdala Msola. 
 
COVID-19 has limited 
implementation of MoUs. 
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These collaborations have also resulted 
into successful registration of farmers’ 
groups to improve their functionality. 
Three CBS groups:  
a) Laikala (Umoja ni Nguvu); 
b) Mlali (Vidulwe); and 
c) Moleti (Kwimage).  
 
Registration was done by the 
Department of Community Development, 
Kongwa District. These farmers’ groups 
are now officially recognized as seed 
production groups. 
Data uploaded to 
DataVerse 
To be completed by August All materials have now been harvested, 
data is mostly processed, analysis either 
done and or in progress, and readied for 
uploading. Final description of the meta 
files is ongoing but affected by delays in 
receipt of some data sets. 
Completed for 2019-2020. Next 
target is August 2021. 
FtF indicators data 
submitted to M&E/IFPRI for 
upload 
To be completed by August This was submitted separately and is 
uploaded by IFPRI.  
Completed for 2019-2020. Next 
target is August 2021. 
Publications Manuscripts are being drafted at 
various stages of review. 
These will be submitted latest by Q1 
2021. 
Target has not been met but 








Sub-activity 5.1.1.3: Engage development partners to identify livestock management 
technologies of interest for partnership dissemination 
No follow-up engagement activities were implemented during this reporting period. 
 
Sub-activity 5.1.1.4: Case studies: Application of SI technologies use among farmers 
interacting with Africa RISING at different intensities (MSU/CIMMYT partner study) 
This research work is testing the hypothesis depicted in Figure 8. It is implemented through 
three modules: Module 1 – Farm Characterization; Module 2- Farm Productivity Estimations; 
and Module 3 – Postharvest Activities, Home Consumption Patterns, and Marketing. 
 
 
Yield gap ‘a’ illustrates the difference between optimized use of NP (water-limited yield) and knowledgeable farmer 
adapted SI; ‘b’ is a function of knowledge intensity gap between mother and baby trial farmers;  ‘c’ is yield that 
non-participating local farmers forfeit; and ‘d’ is the exploitable intensification gap. The y-axis variable is given as 
maize but could be any other crop. This analysis is true for farmers in similar resource endowment group. A distant 
control has been included to better inform the level of local diffusion. 
 
Figure 8. Conceptual framework for assessing the impact of Africa RISING interventions 












Activities implemented to date 
1. During February/March 2021, we successfully profiled 168 farms in six sites: three from 
MSU research sites (Linthipe, Kandeu, Golomoti) and three from CIMMYT research sites 
(Lemu, Songani, and Katandika).  In each site, there were 28 farms comprised of four 
mother-host farms, eight baby-host farms, eight local control farms, and eight distant 
control farms. Module 1 included questions on household demographics and assert 
ownership. For each of the 168 farms, we determined the size of each field and recorded 
the crops grown and the SI technologies used by the farmers, including whether farmers 
planted crops on the traditional ridges or use of CA as promoted by CIMMYT and partners.  
 
2. We are currently implementing Module 2, where we are harvesting crops through replicate 
yield cuts for each field and for both maize and the grain legumes groundnut and soybean.  
Pigeonpea yields will be determined when the crop matures, sometime during June and 
July, depending on site. 
 
Highlights from Module 1 that have been partially analyzed 
• Mother trial host-farmers in all the EPAs were over 50 years old. This is expected as 
experienced farmers were often the target to host mother trials. 
 
• Three of the six sites had a disproportionate number of female farmers (Figure 9). This is 
significant as gender has a significant impact on the allocation of production resources 
(e.g.  land) and access to inputs and, consequently, the effective implementation of SI 
technologies. 
 
• About 97 percent of the farmers plant their crops on ridges across all sites. 
 
• Almost every farmer across each category planted maize in at least one of their plots 
(Table 8). Groundnuts, pigeonpea, and cowpea, although grown by relatively fewer 
farmers, were present across all farmer categories. Other crops such as potatoes, 
tobacco, and sorghum were the least popular across farmer categories as they were 
grown by just one farmer. Mother farmers grew a total of 13 different crops, baby 
farmers grew 14, and local control and distant control farmers grew a total of 15 









































Table 8. Crop distribution across farmer categories 
Type of farmer Mother-trial farmer Baby-trial farmer Local Control Distant Control Total 
N 24 48 48 48 168 
Maize 23 44 42 47 156 
Groundnut 5 11 12 7 35 
Cotton 1 1 0 1 3 
Sweet potatoes 2 2 5 3 12 
Bambara nuts 1 3 1 2 7 
Pigeonpea 8 10 9 10 37 
Cowpeas 4 3 3 4 14 
Doricus Beans 0 0 1 2 3 
Pumpkins 3 7 8 9 27 
Cassava 1 1 2 2 6 
Soy Beans 2 6 5 7 20 
Common Beans 4 9 9 11 33 
Millet 1 2 2 0 5 
Velvet beans 0 1 0 1 2 
Rice    0  0 1 0 1 
Kampodza 0 0 1 0 1 
Irish potatoes 0 0 0 1 1 
Tomatoes 0 0 1 0 1 
Sorghum 1 0 0 0 1 
Cucumbers 0 0 0 1 1 









Targeted deliverables for 2019/2021 and status on achievements 
Deliverables Status (March 2020) Status (September 2020) Status (March 2021) 
Mother trials for water 
limited yields established 
Trials were established as planned. N/A Trials for 2021 established as 
planned. 
Revised protocol finalized N/A N/A Protocol updated and approved 
as part of 2021 workplans. 
Detailed farm profiles 
documented (data sets by 
farm typologies; estimates 
of yield gaps; and farm-
scale SI scaling compiled.) 
Yield cuts data collection for yield 
estimations currently underway for 
mother trial host farms, baby 
farmers, and local controls. 
Module 2 was implemented during April 
and May 2020. There was poor 
supervision due to COVID-19 restrictions.  
 
Data collected from Module 1; 
electronic survey instrument 
created using survey stack and 
used to implement both 
Modules 1 and 2. 
Activities by implementing 
students monitored 
An instrument for data collection was 
developed. Two MSc students are 
using the instrument to collect data 
from 54 households for whole-farm 
analysis in the selected AR districts 
(Dedza, Golomoti, Machinga, Ntcheu, 
Zomba Linthipe, and Kandeu). 
Module 1 (farm characterization) was 
implemented. 
Students have begun 
synthesizing Module 1 data. 
Estimates of yield gaps; 
farm-scale SI scaling 
(formerly data sets by farm 
typologies; estimates of 
yield gaps; farm-scale SI 
scaling compiled) 
N/A N/A Yield cuts data collection for 
yield estimations currently 
underway for mother-trial host 
farms, baby-trial farmers, and 
local controls. 
Data uploaded to 
DataVerse 
To be completed by August 2020 Available data uploaded to DataVerse To be done by 
August/September 2021. 
FtF indicators data 
submitted to M&E/IFPRI for 
upload 
To be completed by August 2020 This was a monitoring study – farmers 





Survey instrument verified  N/A N/A Survey instrument verified in 
November/December 2020. 
https://bit.ly/2OoLlBH 
New sites were selected for the 
survey. 
Econometric model set up  N/A N/A Under development. 
Model results after 
validation 
N/A N/A No results available yet; to be 
finalized after conduct of the 
3rd module of the survey. 
Data generated and 
uploaded to DataVerse 
N/A N/A No results are available yet; to 









Sub-activity 5.1.1.5: Panel survey, soils processing, and meta-analysis studies for maize-grain 
legumes sequences and implications for sustainability 
This sub-activity has two sets of activities that are critical in bringing to the fore the wider Africa 
RISING impact in Malawi: 1) analyzing data from the panel surveys carried over the years; and 2) 
meta-analysis of large data sets of agronomic data collected over eight years and resulting 
publications in international journals. The purpose of this study is to present evidence from 
multi-year and multi-site data sets, representing a gradient from marginal to mesic 
environments (Mungai et al., 20162). 
 
We have made progress on analyzing different aspects of the panel surveys and data synthesis. 
On soils studies, we provided highlights on bulk density measurements on farms that were 
implemented in October 2020.  Bulk density is a key parameter for estimating SOC stocks, one of 
the long-term SI indicators. On the panel survey, we provided data that show disparities in 
accessing quality land as part of what explains gender yield gaps. This is backed by soil carbon 
data. And finally, on data synthesis and publications from many years of multi-site on-farm 
experimentation, we recently had two manuscripts accepted and one published in Agricultural 
Economics (See Section on Communication and knowledge sharing).  
 
Key panel survey results 
1. This study examined the productivity of fertilizer used on maize in Central Malawi using 
field-level panel data from over 1200 observations on more than 500 fields over four 
harvest years. There are several novel aspects of our analysis: (a) precise and accurate 
yield measurement using crop cuts; (b) incorporation of weeding effects on yield 
response to fertilizer; and (c) use of soil texture and composition data and carbon 
content from multiple periods of soil sampling. We predict that maize response to 
fertilizer is higher for all combinations of texture and weed timing regimes when soil 
total carbon is 0.94 percent or higher.  
 
2. Low fertilizer response on low-carbon soils may be inhibiting profitable fertilizer 
adoption (Figure 10). More widespread use of soil testing could help farmers determine 
the range of fertilizer response they may expect to achieve, depending on other 
management practices. 
 
3. The most apparent implication is that yield response will likely need to be improved 
before most farmers will become motivated to purchase fertilizers on a regular basis. 
There are many potential entry points. This study and others have demonstrated the 
importance of tailoring fertilizer recommendations to specific agroecological conditions 
rather than uniform recommendations that still prevail in much of Africa. We also find 
timely weeding is essential to improve yield response to fertilizer. Importantly, while we 
believe these effects are crucial, our findings are admittedly pieces of a complex puzzle 
that determines on-farm yield responses to fertilizers. 
 
2 Mungai, L., Snapp, S. S., Messina, J. P., Chikowo, R., Smith, A., Anders, E., and Guiying, L. (2016). 






4. The main policy message from this analysis is that most smallholder farmers in Central 
Malawi are not currently able to utilize fertilizer profitably due to the soil and 
management constraints that they face. Efforts have been made to enable farmers to 
remove the constraints limiting crop response to fertilizer. It may be among the most 




Figure 10. Non-parametric regression of estimated yield response over total carbon for four 
regimes defined by sand and weed timing. 
 
Key soils related messages  
• The soil fertility status of a field cannot be used to predict the soil bulk density. 
• Consistently, the furrow position had significantly larger bulk densities across sites. As 
expected from first principles, bulk densities were largest in Golomoti, which has sandy 
soils, and least in Nsipe that has soils with the most clay content.  
• The analysis on effect of cropping system was only feasible in Machinga where there 
was a critical number of fields that were previously cropped with pigeonpea. The 
outcomes suggest that integration of pigeonpea results in less compacted soils. 
 
The significance of these messages is that soil carbon content is traditionally reported as a 
percentage or g C/kg soil, and rarely reported in tons/ha, a unit that is readily discernible by 
development practitioners in discourses on carbon sequestration. Often, C credits and trading is 
based on quantities sequenced, with units in tons per unit area.  This soil bulk density data will 
be integrated with soil C data from the panel study, with algorithms that readily transform the 
data into different units that are appropriate to different users.  
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Targeted deliverables for 2019/2021 and status 
Deliverables Status (March 2021) 
Updated panel survey instrument Instrument for legumes survey available and being 
used for implementing grain legumes yield cuts. 
Panel survey implemented Implementation being completed by end of April 
2021. 
Meta-analysis data collated Some data fully analyzed, papers published, some in 
progress (Burke and Jayne, 20213; Burke et al., 20204). 
Soil analysis  Bulk density determined, data available, other data 
pending. 
 
Activity 5.1.2: Use farm trial data to apply crop simulation models and assess 
performance over space and time, including assessment of climate-smart technologies to 
establish the potential for adaptation and mitigation 
 
Sub-activity 5.1.2.1: Apply APSIM crop simulation model to assess changes in resource use 
efficiencies, productivity, and profitability of the different cropping systems in Kongwa, Kiteto, 
and Iringa in Tanzania. 
In the last report, preliminary long-term crop simulations (1935-2020) confirmed that shorter 
duration crop varieties are better adapted to all test environments, but more so, to constrained 
environments. During this reporting period, the APSIM modeling of G. sepium intercropping 
effects on maize yield is completed, and the data are being used to support drafting a 









3 Burke, W.J. and Jayne, T.S., 2021. Disparate access to quality land and fertilizers explain Malawi’s gender yield gap. 
Food Policy, 100, p.102002 https://doi/org/10.1016/j.foodpol.2020.102002 
 
4Burke, W.J., S.S. Snapp, and T.S. Jayne. 2020. An in-depth examination of maize fertilizer response in Central Malawi 






Targeted deliverables for 2019/2021 and status on achievements 
Deliverables Status (March 2020) Status (September 2020) Status (March 2021) 
Long-term implications of 
intercropping systems on 
climate, market risks and 
resource use efficiency of 
smallholder farms 
established 
Protocols for data collection and 
parameterization have been 
developed. Data on dates of 
critical operations, such as land 
preparation, planting, weeding, 
disease and pest incidence, plant 
establishment, and populations 
have been collected. 
Simulation studies have been 
conducted but not completed 
because some parameters in 
APSIM are not suitable for the 
sorghum material used. 
However, we have been able to 
simulate trends.  





Sub-activity 5.1.2.2: Evaluating potential contributions of integrated soil fertility management 
around the five SIAF domains with emphasis on Africa RISING interventions in Tanzania 
A synthesis manuscript with a working title “Understanding potential contributions of integrated 
soil fertility management to various sustainable intensification impact domains” has been 
drafted. This is now being refined by improving (re-analyzing) the tables and figures.  
 
Activity 5.1.3: Establish adaptive field experiments with mineral and crop/animal-derived 
organic manure 
Sub-activity 5.1.3.1: Rainfall-responsive nitrogen fertilization strategies: in search of increased 
nitrogen use efficiency by smallholder farmers under rainfed conditions in Malawi 
Rainfall-responsive nitrogen fertilization strategies: in search of increased nitrogen use efficiency 
by smallholder farmers under rain-fed conditions in Malawi' has been partially published 
as ’Peter, B. G., Messina, J. P., Carroll, J. W., Zhi, J., Chimonyo, V., Lin, S., and Snapp, S. S. 2020. 
Below is the abstract of the paper Multi-spatial resolution satellite and sUAS imagery for 
precision agriculture on smallholder farms in Malawi. Photogrammetric Engineering & Remote 
Sensing (PE&RS) 86(2):107–119. doi: 10.14358/PERS.86.2.107.  
 
“A collection of spectral indices, derived from a range of remote sensing imagery spatial 
resolutions, are compared to on-farm measurements of maize chlorophyll content and yield at 
two trial farms in central Malawi to evaluate what spatial resolutions are most effective for 
relating multispectral images with crop status. Single and multiple linear regressions were tested 
for spatial resolutions ranging from 7 cm to 20 m using a small unmanned aerial system (sUAS) 
and satellite imagery from Planet, SPOT 6, Pléiades, and Sentinel-2. Results suggest that imagery 
with spatial resolutions nearer the maize plant scale (i.e., 14-27 cm) are most effective for 
relating spectral signals with crop health on smallholder farms in Malawi. Consistent with other 
studies, green-band indices were more strongly correlated with maize chlorophyll content and 
yield than conventional red-band indices, and multivariable models often outperformed single 
variable models”. 
 
Sub-activity 5.1.3.2: Assessing the effect of residue quantity and quality, and water 
conservation on maize productivity and nitrogen dynamics on smallholder farms in Malawi 
Assessment of the effect of residue quantity and quality, water conservation on maize 
productivity, and nitrogen dynamics on smallholder farms in Malawi has been written as 
Chapter 4 - Chiwimbo PhD thesis (2020) and an extended summary given in the last report. We 
are now targeting a paper for agriculture, ecosystem and environment. 
 
Sub-activity 5.1.3.3: Assessing the integrative effect of in-situ rainwater harvesting and 







Targeted deliverables for 2019/2021 and status on achievements 
Deliverables Status (March 2020) Status (September 2020) Status (March 2021) 
Effect of integrating in-situ 
rainwater harvesting and 
fertilizer micro-dosing on the 
productivity, water, and 
nutrient use efficiency of 
maize-pigeonpea and maize-
groundnut evaluated 
Two mother trials were established instead of 
three because of budget limitations under the 
no-cost extension. Sagara site is being 
managed as a baby trial. Data collection is in 
progress. 
Field (grain and biomass yield) data 
collection completed for maize and 
groundnuts. Pigeonpea grain yield 
data collection extended beyond 
September 2020. 
No report received from 
Shitindi, SUA 
Data uploaded to DataVerse To be completed by August 2020  Not uploaded.  
FtF indicators data submitted 
to M&E/IFPRI for upload 









Activity 5.1.4: Demonstrate the use and impact of crop residues, forages, and other organic 
resources as animal feed and nutrient resources 
Sub-activity 5.1.4.1: Test the effect of feeding Napier grass and Maize stover supplemented 
with bean haulms at different levels on milk yield under smallholder farmer conditions 
Field activities of this sub-activity have ended. Two brochures targeting extension agents are 
being prepared using data generated from this work. The first brochure addresses the growing 
and utilization of Napier grass for feeding cattle, while the second addresses the efficient 
utilization of crop residues for feeding dairy cattle. 
 
Sub-activity 5.1.4.2: Demonstrating the of effect home-made feed rations based on Gliricidia 
sepium and vegetable waste on the productivity of selected strains of chickens 
Work implemented under this sub-activity contributed to the components of a PhD thesis, 
which student Leonard Marwa defended at SUA. From the Chapter “On-farm evaluation of 
improved management systems on Profitability of local chickens in rural areas”, the feeding 
treatments studied were compounded feed with confinement (T1), compounded feed with 
partial free-ranging (T2), and free-ranging only (T3). T1 led to significantly higher growth and 
survival rates and higher egg laying intensity. But T2 generated significantly higher gross margins 
and profitability when chickens were grown for meat. Clearly, market can be the driver to the 
adoption of select feed and housing technologies. 
 
Activity 5.1.5: Use crop-livestock models for trade-off analysis 
No proposal was submitted to conduct research under this activity during this reporting period. 
 
Activity 5.1.6: Disseminate best-fit integrated crop-livestock technologies to reach and 
have an effect on small-scale farmers in a landscape context 
Sub-activity 5.1.6.1: Small-scale piloting of FarmMATCH – a framework for typology-based 
targeting and scaling of agricultural innovations. (Matching Agricultural Technologies to 
Farms and their Context) 
 
Draft abstract of paper: 
 
The suitability of agricultural technologies and practices (innovations) depend on landscape-
level biophysical and socio-economic characteristics, as well as farm-level characteristics (i.e., 
production orientation, objectives, and motivations). We applied logistic regression and three 
Machine Learning (ML) techniques to survey data from Ghana (as a case study to develop the 
generic approach). The application to Tanzania and Malawi will be done subsequently to predict 
the probability of applying selected innovations. Sequences of probabilities were generated at 
the farm-level that reflect the suitability or adoptability of the innovations, conditional on the 
contextual and farm features. Redundancy analysis showed that farmers focused on either crop- 
or livestock-related practices, and that the use of fertilizers, pesticides, and crop rotation was 
positively correlated with farm size. Random forest and logistic regression resulted in the most 
accurate predictions of adoption. Compared to farm typologies we constructed, based on 
various farm-level characteristics, ML predictions provided a more diverse and nuanced 
suitability assessment. These results were further illustrated by the diversity of 623 different 
sequences of suitable practices generated at the fam-level. Our study demonstrates that ML-
based predictions have a significant potential to provide nuanced indications for targeting 
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context- and farm-specific practices allowing improved delivery and scaling-out of innovations in 
farm development programs. 
 
The generated use-probabilities for individual farms, resulting from logistic regression, showed a 
large range for most practices (Figure 11). Farms belonging to the farm types with more 
livestock (2, 7, and 8) had a larger probability of using manure. Farm types 7 and 8 would 
practice more intercropping (with and without legumes). Farm types 1, 2, and 6 had higher 
probabilities of use of fertilizers and pesticides, but also applied the agroecological practice of 
rotations more frequently. 
 
 
The dotted line is objectives levels of baseline (B), price fluctuation (P), and drought (D) before exploration (KPO: 
options after price disturbance with original components in farm K; KPN: options after of price disturbance with 
new components in farm K; KDO: options after of drought disturbance with original components in farm K; explored 
scenario of KDN: options after drought disturbance with new components in farm K; explored scenario of BPO: 
options after price disturbance with original components in farm B; BPN: options after of price disturbance with 
new components in farm B; BDO: options after drought disturbance with original components, and BDN: options 
after drought disturbance with new components in farm B). 
 
Figure 11. Boxplots of operating profit (OP), soil organic matter balance (SB), and household 











Targeted deliverables for 2019/2021 and status on achievements 
Deliverables Status (September 2020) Status (March 2021) 
Journal article Under development Under development. New submission target is April 2021. 
MSc student thesis Under development No report as no student has been identified. The work is being done 
by the team.  
Data and algorithms in DataVerse Submitted for entry to DataVerse. Completed. 
FtF indicators data submitted to 









Activity 5.1.7: Conduct cost-benefit and gender analysis coupled with other socio-
economic analyses to identify and quantify adoption constraints and opportunities for 
different farmer contexts 
 
Sub-activity 5.1.7.1: Socio-economic studies on cost/benefits of CA systems, labor, nutrition, 
and gender in target communities of Malawi and Zambia 
5.1.7.1 Activities are now merged with those of sub-activity 5.1.1.1 and will be reported in the 
next report. 
 
Sub-activity 5.1.7.2: Farmer application of SI principles in CA long-term trials in Malawi and 
Zambia, and Sub-activity 5.1.7.3: Socio-economic studies on nutritional benefits of SI practices 
These activities could not be completed due to travel and meeting restrictions imposed by the 
Zimbabwe, Zambia, and Malawi governments due to the COVID-19 pandemic. We hope to 
capture this important data during 2020/2021. A consultant was hired to implement this work. 
 
Sub-activity 5.1.7.4: Assess the effect of tied ridging, residual tied ridging and rip tillage on 
maize productivity, net crop returns, household income, and food security 
A manuscript titled “The average and distributional impacts of SWC technologies on the welfare 
of smallholder farmers in Tanzania” was completed and submitted to Ecological Economics.  
 
Summary. The significance of contacts with extension agents and social networks (membership 
in a farmers’ organization and neighbors’ adoption decisions) implies that exposure to 
information on SWCT is essential to increase the adoption of these technologies. The results 
point to the need for policies and strategies, which promote farmer organizations and effective 
extension services for greater adoption of soil enhancing and water harvesting technologies. 
Similarly, policies that center on a farmer and his/her neighbors or farmer to farmer extension 
can go a long way in increasing the adoption and diffusion of SWCT. Interventions that focus on 
promoting interactions among farm households, such as self-help groups and farmer field-days, 
can increase the effectiveness of social networks in promoting the adoption of agricultural 
technologies. SWCT are labor intensive and farm households require substantial investments to 
adopt the technologies. This implies that farmers who are likely to be adopters and benefit from 
SWCT are also expected to incur high fixed and variable costs. Easing these barriers would 
therefore increase the benefits and chances of adoption. Policies targeting the poor non-
adopters, such as improved access to credit facilities and enhanced information on SWCT, are 
vital for poor farmers to adopt and benefit from these technologies.      
 
Socio-economic and community factors affecting the use SWCT. Results in Table 9 show that 
female-headed households were more likely to adopt SWCT compared with male-headed 
households. This is similar to the findings of Issahaku and Abdulai (2019)5 in Ghana. The results 
also indicated that educated farmers were more likely to adopt SWCT as they might acquire new 
knowledge and process information more easily (Adegbola and Gardebroek, 2007)6. We also 
found that household size increased the probability of the adoption of SWCT by smallholder 
 
5 Abdulai, A., Huffman, W., 2014. The adoption and impact of soil and water conservation technology: An 
Endogenous Switching Regression Application. Land Econ. 90, 26–43. 
6 Adegbola, P., Gardebroek, C. 2007. The effect of information sources on technology adoption and 




farmers in Tanzania. This is a common finding in studies investigating the adoption of labor-
intensive technologies, such as SWCT. One explanation for this finding is that household size is a 
proxy for household labor endowments, especially in developing countries.  
  
The results also showed that households with more contacts with extension agents had a higher 
propensity to adopt SWCT. This was because extension agents are essential in the provision of 
information regarding improved agricultural technologies; therefore, play an important role in 
determining farmers’ decisions to adopt (Di Falco and Veronesi, 2013)7. Having a neighbor who 
is an adopter and has membership in a farmer’s organization increased the probability of 
adopting SWCT. According to Krishnan and Patnam (2013)8, social learning (through neighbors) 
is a powerful force for adopting new technologies, which may be far more persistent than 
learning from extension agents. Membership in farmer groups reflect the intensity of contacts 
with other farmers and may also indicate exposure to information on the SWCT. 
 
Table 9. Socio-economic and community factors affecting the use of SWCT 







Farm size -0.052 
 (0.034) 
















Improved variety 0.917*** 
 
7 Di Falco, S., Veronesi, M., 2013. How can African agriculture adapt to climate change? A counterfactual 
analysis from Ethiopia. Land Econ. 89, 743–766. 
8 Krishnan, P., Patnam, M., 2013. Neighbors and extension agents in Ethiopia: Who matters more for 







Soil fertility 0.006 
 (0.173) 
Rainfall index -0.054 
 (0.052) 










Note: *** p<0.01, ** p<0.05, * p<0.1. Standard errors appear in parentheses 
 
Effect of the adoption of SWCT on household income, asset ownership and food /nutrition 
security. The estimates, which show the effects of SWCT adoption on household welfare are 
presented in Table 10. The added contribution of adopting SWCT towards per capita household 
income was estimated at Tsh 51 328. In other words, the income of adopters that can be 
attributed solely to the adoption of SWCT was 49 percent higher than that of non-adopters. 
Adoption of SWCT also increased the asset index scores by 0.765, implying that adopters 
increased their wealth as measured by the asset index, compared with non-adopters. The 
results also show that the adoption of SWCT significantly increased HDDS by 77 percent, and the 
probability of consuming iron and vitamin A-rich foods by 12 and 23 percent, respectively. The 
impact estimates are largely consistent with studies on climate-smart agricultural practices and 
SWCT (Abdulai and Huffman, 2014; Kassie et al., 2008; Di Falco et al., 2011). 
 
Table 10. Impact of adoption of SWCT on household welfare 
Outcome variables Impact 
Household income 51328.440*** 
(9916.926) 






Vitamin A 0.119*** 
(0.024) 






Targeted deliverables for 2019/2021 and status on achievements 
Deliverables Status (September 2020) Status (March 2021) 
Socio-economic and community 
factors affecting the use and non-use 
of tied ridging, residual tied ridging, rip 
tillage, and fanya-juu terracing 
identified 
• Survey conducted involving 578 households and 1025 plots. 
Preliminary adoption results analyzed. 
A manuscript has been completed 
and submitted to Ecological 
Economics. The effect of tied ridging, residual tied ridging, rip tillage, and fanya-juu 
terracing on maize yields, net returns, 
household income, asset ownership, 
and food security analyzed 
• Survey conducted involving 578 households and 1025 plots. 
Preliminary adoption results analyzed. 
Data uploaded to DataVerse Data will be uploaded on DataVerse by August 2021 after data 
cleaning is completed.  
Data organization currently 
underway. 
FtF indicators data submitted to 
M&E/IFPRI for upload 








Sub-activity 5.1.7.5: Determine the effect of the joint adoption of improved maize varieties 
and maize-legume rotation on maize productivity and crop incomes in Malawi 
In the last report, we indicated that considerable progress had been made with regards to data 
cleaning, data organization, and variable generation for 2015 and 2016. During the current 
reporting period, we have hired a consultant to clean the data from 2014 to 2018 and generate 
the relevant variables. This activity is expected to be completed in the second week of April 
2021, after which, descriptive and econometric analysis will be conducted. 
 
Targeted deliverables for 2019/2021 and status 
Deliverables Status (March 2020) Status (September 2020) Status (March 2021) 
The yield and income 





Data organization and 
cleaning underway. 
Data from two surveys 
(2015 and 2016) have been 
cleaned and some variables 
have been generated. 
Preliminary data analysis 
has commenced.  
A consultant was 
hired to generate 
variables and clean 
data from the survey 
data from 2014 to 
2018. This exercise 
will be completed by 
the second week of 
April 2021. 
Validated land 
productivity and plot 
size inverse 
hypothesis. 
Data organization and 
cleaning underway. 
Data from two surveys 
(2015 and 2016) have been 
cleaned and some variables 
have been generated. 
Data uploaded to 
DataVerse. 
To be completed by 
August 2020. 
Data from two surveys 
(2015 and 2016) have been 
cleaned and some variables 
have been generated. 
 
Sub-activity 5.1.7.6: Determine Africa RISING research on household welfare and return on 
investment 
Africa RISING ESA project has been testing, validating, and promoting improved SI technologies 
to sustainably increase agricultural productivity, food and nutrition security, and reduce poverty. 
Despite these achievements, rigorous impact evaluation has not been done to investigate the 
impact of these interventions on the return on investment (ROI) and household welfare. This 
study is vital in assessing whether changes in a particular outcome are due to AR project 
intervention and not to other factors. Also, research requires some substantial investments. 
Thus, to justify funding for research, it is imperative to show the ROI, especially to the donors. 
 
During the reporting period, Africa RISING-ACDI/VOCA developed survey data tools to collect 
data from the NAFAKA and Africa RISING-NAFAKA beneficiaries. Sampling was done in such a 
way that representative samples were sampled from the Africa RISING-NAFAKA/ NAFAKA 
beneficiaries and the control groups using simple random sampling. Because of the challenges 
of the coronavirus, the data collection tools developed were relatively light to enable the data 
collection process to be administered by phone. At the time of writing the report, the survey is 
still being conducted. The data from this survey will enable the estimation of the social returns 
on investment (SROI) and ROI from the Africa RISING-NAFAKA investment.  
 
Secondary data was also collected to enable the estimation of the ex-ante impacts on ROI as a 
result of AR research investments in Malawi and Tanzania. Specifically, price data for major AR 
crops in Malawi and Tanzania (maize, pigeonpeas, common beans, and groundnuts) were 
collected. Historical yield data and area under cultivation for these crops and indicators of well-
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being for the two countries were also collected. Currently, targeted data collection tools are 
being developed to enable the collection of site-specific market-related data to complement the 
secondary data. 
 
Targeted deliverables for 2019/2021 and status 
Deliverables Status (March 2021) 
Manuscript on the impact of AR investments 
on ROI, productivity, food security, and 
poverty. 
Data collection underway for the estimation 
of ROI for the Africa RISING-NAFAKA 
investments. 
 
Data collection tools being developed for the 
ex-ante impacts of Africa RISING research 
investments. 
 
Output 5.2 Strategic partnerships with public and private initiatives for the 
diffusion and adoption of research products 
Activity 5.2.1: Map and assess relevant stakeholders to establish dialogue for the 
exploration of mutual synergies for scaling delivery of validated technologies 
Sub-activity 5.2.1.1: Engage able and willing partners to develop a strategy and 
implementation framework for scaling up intensification technologies in semi-arid ecologies 
of central Tanzania 
Partnership for scaling with civil society have been established. Following planning meetings 
ICRISAT held with Directors of DASP and KFS, Mr. Chaula Aithan and Mr Msora, respectively in 
the 2019-20 season, as well as those with farmer groups in the project, MoUs between ICRISAT 
(holding on behalf of the Africa RISING project) and these two partners have finally been 
approved and signed. It is expected that this formal agreement will help strengthen operations 
of established seed groups while at the same time creating the much-needed platforms for 
getting AR technologies to scale. 
 
The project has three fully registered seed groups (Umoja ni Nguvu in Laikala, Kwimage in 
Moleti, and Vidulwe in Mlali) (Photo 5). DASPA and KFS are actively working with these seed 
groups in seed production, market linkages, and facilitating access to financial institutions. 
DASPA is involved in seed production for the new varieties, as well as those proposed for release 
















Photo 5. Registration certificates for three CBS groups: ‘Umoja ni Nguvu’ in Laikala; 












Targeted deliverables for 2019/2021 and status on achievements 
Deliverables Status (March 2020) Status (September 2020) Status (March 2021) 
Meeting held to agree on the 
MoU terms involving DASPA, 
TARI/ICRISAT, and respective 
DAICO’s of Kongwa and 
Kiteto districts. 
Meetings held on 29 December 2019 in 
Dodoma, Tanzania; and 13 January 
2020 in Dodoma. MoUs drafted but not 
formalized. 
No further meetings were held. No further meetings. 
Farmer groups mobilized and 
engaged for the activity with 
a target to reach at least 
4000 farmers 
Meeting with private sector actors was 
held on 26 February 2020 in Dodoma, 
Tanzania. 
No farmer mobilization was done being 
in off season and due to COVID-19 
travel restrictions. 
Representatives of farmer 
groups- Mr Marcus Wongo 
from Mlali, Mr Mwambungu 
from Laikala, and Mr Dotto 
Masato for Moleti developed 
a draft constitution for the 
groups. The KFS director (Mr 
Sebastian Chaula) facilitated 
the registration of three 
farmers’ groups in Laikala, 
Mlali, and Moleti. 
Stakeholders trained on CBS, 
especially on pigeonpea 
production 
Only lead farmers were engaged, but 
the members were not trained due to 
the COVID-19 lockdown, 
No stakeholder training was conducted 
due to COVID-19 travel restrictions. 
No further training. 
Monitoring, training, and 
partnership support 
Limited monitoring and support - only 
via telephone with village extension 
personnel and lead farmers 
This was conducted by our field staff to 
monitor crop development and handle 
harvesting of trials. We also engaged 
host farmers to collect field data but 
this too was limited. 
We were not able to 
reassemble data from most 
of the host farms (baby trials) 
because of COVID-19. 
Data uploaded to DataVerse To be completed by August 2020 All materials have now been harvested, 
data is mostly processed, analysis 
either done and or in progress. 
Data has been uploaded. 
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FtF indicators data submitted 
to M&E/IFPRI for upload 
To be completed by August 2020 This was submitted separately and is 
uploaded by IFPRI.  
All explanations have been 
provided separately in FtF 






Sub-activity 5.2.1.2: Summary from other partner engagements 
● The World Vegetable Center has linkages with the Mboga na Matunda (MnM) Project 
and TAHA in Zanzibar and Arusha. These projects have benefited from nutrition 
materials and scaling technologies validated during Africa RISING Phase 1 in Zanzibar. 
● A to Z Textile Mills – manufacturers of hermetic storage bags, drying tarpaulins, and 
nets. 
● SERVIR-Africa – project that is hosted by RCMRD in Nairobi, Kenya, provided a land 
cover map that was used in assessing changes in land cover changes for sub-activity 
1.3.1.3.  
● CIAT is working in partnership with the Babati District Council and with both Meru-Agro 
and Minjingu Fertilizer Company. We have maintained the relationship with TARI-
Arusha who is involved in data collection and farmer training activities. A strong 
partnership has been created with East Africa Region Impact Centre (ECHO Community)-
Arusha, where both institutions are co-working in assessing the performance of lablab 
cover crop and its acceptability by farmers in Babati. 
● CIMMYT has maintained partnership with most organizations previously involved with 
the work (ZARI, GRT, TLC, and government extension services in Malawi and Zambia) 
and has established a new alliance with the Sustainable Intensification for Smallholder 
Farmers in Zambia (SIFAZ) Project. In Eastern Zambia, this has led to the re-initiation of 
six additional target communities with SIFAZ funds, which follow similar research ideas 
and success and experiences gained previously. In addition, CIMMYT has started 
interacting with FANRPAN, a policy network that might help in future projects targeting 
regulatory authorities. 
● Building capacity for resilience food security project (CBfSRP) in Tanzania. Collaborations 
made for supporting graduate students (Leah Renwick, Johannes Hafner and Martha 
Swamila).  
● The Deutscher Akademischer Austausch Dienst (DAAD) in-country PhD program is 
managed through ICRAF and supports Martha Swamila since 2017. Martha also received 
partial financial support from the CBfSRP and the DAAD program. 
● The discussion to develop an MoU between ICRAF and SAT for out-scaling agroforestry 
technologies was finalized at the end of August after being curtailed by COVID-19-
related travel and meeting challenges. The process to develop the MoU will continue 
after administrative clearance by higher authorities at ICRAF. 
 
Activity 5.2.2: Leverage/link and integrate (engagement and outreach) with existent 
initiatives including Government extension systems to support and encourage the delivery 
pathways 
Sub-activity 5.2.2.1: Engage with seed companies to accelerate QPM seed scaling in Tanzania 
Placement of hybrids follows product licensing process, and seed companies or national maize 
breeding programs place the allocated hybrid in national performance trials (NPT). This process 
has not taken place. Following engagement with seed companies, we anticipate that seed 








Sub-activity 5.2.2.2: Support the Ministry of Agriculture and NGO Extension in scaling CA-
systems in Eastern Zambia and Malawi 
We clearly highlighted to partners that we should increase outreach activities this year and they 
have been using various strategies to facilitate this. For example, in southern Malawi, Machinga 
ADD led several road shows, field days, and other outreach programs to increase the number of 
farmers being exposed to Africa RISING technologies. Names of all farmers who participated in 
these activities have been recorded and will serve as evidence for the different data collection 
and monitoring tools. Eastern Zambia conducted a range of field days and is planning to increase 
outreach in April 2021. Unfortunately, our partner from ZARI caught malaria in March, which 
took him out of business for some weeks.  
 
Beneficiary tracking has been ongoing and tracking sheets were developed and shared with 
partners. In collaboration with the M&E specialist, we managed to complete the Research Rack 
Up 2020 Manual Stage 11, which was a tedious and very time-consuming process.  
 
More detailed field data, graphs, tables, and research results will be provided in the April-





























Targeted deliverables for 2019/2021 and status on achievements 
Deliverables Status  (March 2020) 
Status  
(September 2020) 
Status (March 2021) 
Evaluation meetings of 
technology interventions 
held 




All evaluation meetings conducted.  
Two evaluation meetings 
being conducted now and 
data is being summarized. 
Partner reports at 
https://bit.ly/2OoLlBH 
Study tours with key players 
conducted  
Study tour plans to all sites were 
finalized. Implementation may depend 
on COVID-19 restrictions. 
One tour completed. Additional tours 
could not be done due to COVID-19 
travel restrictions. 
We were not able to visit 
all sites due to travel 
restrictions. Only sites in 
Zambia were visited. 
Field days conducted Field days have only been conducted in 
some sites, and others are suspended 
due to COVID-19. 
Field days conducted in Malawi.  Zambia 
decided to not hold field days.  
Some smaller field days 
have been conducted (see 
below) but meeting 
restrictions made it 
difficult to reach the 
masses. We aim to 
increase the outreach 
numbers. 
https://bit.ly/2OoLlBH 
CA systems scaled to at least 
10 000 farmers in Malawi 
and Zambia 
Different activities aimed at encouraging 
scaling were conducted, achieving about 
50 percent of the target. 
64 percent of target, final number was 
affected by COVID-19 
Road shows have started 
in Malawi to increase the 
outreach to smallholders. 
Zambia and central 
Malawi sites have not 
reported their outreach 
numbers. 
Three success stories N/A N/A Besides technical briefs, 




Road shows and radio 
programs conducted 
N/A N/A N/A 
Data uploaded to DataVerse To be completed by August 2020 Completed.  Next reporting period. 
FtF indicators data 
submitted to M&E/IFPRI for 
upload 













Sub-activity 5.2.2.4: Partnership with Islands of Peace for increasing the adoption of good 
agricultural practices (GAP) in vegetable production and improved nutrition 
 
This has been merged with sub-activity 5.2.2.2 
 
Sub-activity 5.2.2.5: Partnership with LEAD Foundation to take to scale soil and water 
management technologies in erosion-prone areas of Central Tanzania 
As presented in the last report, the partnership period between Africa RISING and Islands of 
Peace (IoP) – Kilimo Endelevu (KE) Project – developed a 2019-2020 strategic plan to expand the 
scaling of postharvest technologies to reach more farmers in the original villages and in the new 
action villages. The scaling strategy included specific actions to be implemented by KE with 
technical backstopping from Africa RISING to achieve the scaling target of 9120 households by 
the end of 2021. The backstopping support by Africa RISING would end in 2020 and IoP would 
complete the scaling activity on their own, having gained confidence in their scaling capacity. 
 
 
Sub-activity 5.2.2.6: Partnership with Islands of Peace for increasing the adoption of good 
agricultural practices in vegetable production and improved nutrition 
This sub-activity is largely on building capacity for the implementing staff of the IoP consortium. 
Africa RISING is partnering with the KE Project by IoP to scale best bet technologies in Karatu. 
Other partners are Mtandao wa Vikundi vya Wakulima Tanzania (MVIWATA) and Research 
Community and Organizational Development Associates (RECODA). For this reporting period, 
capacity building activities were limited to two (See Table 34). 
 
Sub-activity 5.2.2.7: Partnership with LEAD Foundation to take to scale soil and water 
management technologies in erosion-prone areas of Central Tanzania 
This is a continuation of the partnership between Africa RISING and LEAD, first reported in the 
previous report. For a scaling partnership, annual plans are usually always different, and so are 
the deliverables. The 2020/2021 deliverables and achievements are given in the following table. 
 
Targeted deliverables for 2020/2021 and status 
Deliverables Status (March 2021) 
 At least 20 demonstration sites installed 
with Fanya juu/chini terrace established 
Twenty-five (25) demonstrations have been 
established during the reporting period. 
At least 50 ha owned by champion farmers 
installed with Fanya juu/chini terrace 
during 2020/2021cropping season 
Forty (40) ha have been installed with Fanya 
juu/chini terrace across participating villages in 
Dodoma Region. 
At least 100 extension officers across 
participating districts trained on the use of 
Fanya juu/chini terrace technology during 
2020/2021 through LEAD-Africa RISING 
partnership 
Ninety-five (95) extension officers from five 
districts in Dodoma Region received training on 
use of Fanya juu/chini terrace technology. 
At least 300 farmers exposed to Fanya 
juu/chini terrace technology during 
agricultural shows (i.e., Nane ground) 
To be done between May and June 2021 
Validation of Swahili version of SWC 
training manual 
Experts from National Swahili Council are still 
reviewing the training material. 
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Swahili training material on control of soil 
erosion  
To be presented in the next report 
 
 
Output 5.3 Gender-sensitive decision support tools for farmers to assess 
technology-associated risk and opportunities used by partners 
Activity 5.3.1: Identify and communicate gender-sensitive decision support technologies in 
the context of different farm typologies 
 
Sub-activity 5.3.1.1: Gender implications of the introduction of soil and water conservation 
technologies in the semi-arid Kongwa and Kiteto districts of Tanzania 
Progress during the reporting period 
1. Selection and engagement of international lead consultant and international lead 
facilitator, as well as several other national consultants, was completed. 
2. Research preparations are ongoing including literature review, drafting of tools, and 
preparation of all workshops to take place before and after field work. This will be the 
responsibility of an already deployed international lead consultant and a lead facilitator. 
 
Targeted deliverables for 2019/2021 and status on achievements 
Deliverables Status (March 2020) Status (September 2020) Status (March 2021) 
Recommendations 
(fanya juu and tied 
ridges) in biannual 
reports 
To be developed by 
team of social 
scientists. 
Data analysis for the 
development of 
recommendations was 
completed by a team of 
young social scientists. 
Data analysis contained in 
the draft manuscript needs 
improving before 
recommendations can be 
issued. 
Recommendations 
(rip tillage) in 
Master of Arts 
(MA) theses by Oct 
2020 
UDOM - MA research 
implementation 
delayed due to 
COVID-19. 
Field research complete, 
data analysis and write up 
in process 
Progress delayed due to 
university closure (corona 
pandemic). Theses to be 





tools for Malawi 
and Tanzania 
NA NA Preparation for research is 
ongoing. 
Scientific article NA NA Preparation for research is 
ongoing. 











Sub-activity 5.3.1.2: Role of gender from farm-to-fork and grain markets of legumes and 
dryland cereals in Kiteto and Kongwa 
The main output of this sub-activity is a thesis with a working title “Women empowerment and 
impact on maternal and child nutrition outcomes.” For the study, CBS beneficiaries were used as 
the framework for study based on a key underlying principle that agriculture underpins 
livelihood strategies of most rural farming communities in sub-Saharan Africa. Data analyses has 
not progressed because of administrative issues relating to student’s illness 
 
Preliminary data shows no significant difference in the MDDS of children and women from 
beneficiaries and non-beneficiaries. This is an important observation, given that ordinarily, 
beneficiaries of CBS are in the lowest socio-economic strata of their societies, and therefore 
likely to be the ones with the lowest dietary diversity. That Africa RISING beneficiaries had 
comparable dietary diversity score with non-beneficiaries indicates an improved dietary 
diversity score. Additionally, we investigated the impact of empowerment on dietary diversity 
score and find that where primary beneficiaries are women (i.e., received seed) a higher 
frequency acceptable dietary diversity score was obtained (Table 11). These results show that 
CBSs are indeed local empowerment programmes that benefit communities and could be 
harnessed further for scaling-out innovations. 
 
Table 11. Dietary diversity scores of empowered and non-empowered primary and secondary 
beneficiaries who are women 




Primary beneficiaries    
Children meeting MDDS* 25 12 0.28 
Women meeting MDDS-W$ 50 25.1 0.12 
Secondary Beneficiaries    
Children meeting MDDS* 23.5 26.4 0.80 
Women meeting MDDS-W$ 11.8 12.6 0.92 
*MDDS-Minimum Dietary Diversity Score children; $MDDS-W-Minimum Dietary Diversity Score for Women. The 
















Output 5.4: A technology adoption, monitoring, evaluation, and learning 
framework for use by the project team and scaling partners released [led by IFPRI 
and used by project partners] 
Activity 5.4.1: Monitor and modify the progress of technology adoption process towards 
scaling 
Sub-activity 5.4.1.1: Populate the Beneficiary and Technology Tracking Tool (BTTT) Tanzania, 
Malawi, and Zambia with information about AR technologies applied, and 
farmers/households engaged in validating the technologies 
The project Beneficiary and Technology Tracking Tool (BTTT) was populated with information 
about project technologies applied, and farmers/households engaged in validating the 
technologies (direct beneficiaries). Figure 12 shows the total cumulative number of farmers 
(8771) directly interacting with project researchers in testing and validating different project 
technologies since project inception. This represents 93% achievement. More direct 
beneficiaries have been reached in Tanzania, followed by Malawi, and Zambia (respectively 





















Targeted deliverables for 2020/2021 and status 
Deliverables Means of verification Delivery date Status (March 2021) 
Updated, harmonized, and 
documented BTTT for 
Malawi  
Activity report submitted to Chief Scientist, progress 
report submitted to Chief Scientist and updated BTTT 
on Africa RISING website. 
 January - February 2021 Completed. 
Updated, harmonized, and 
documented BTTT version 
for Zambia 
Activity report submitted to Chief Scientist, progress 
report submitted to Chief Scientist and updated BTTT 
on Africa RISING website 
 March - April 2021 To be completed in April 2021. 
Updated, harmonized, and 
documented BTTT for 
Tanzania 
Activity report submitted to Chief Scientist, progress 
report submitted to Chief Scientist and updated BTTT 
on Africa RISING website. 

















Sub-activity 5.4.1.2: Populate the technology scaling tool with detailed information on scaling 
data for Tanzania, Malawi, and Zambia 
The technology scaling tool was populated with detailed information on scaling data for 
Tanzania, Malawi, and Zambia. Visits were made to selected scaling partners (LEAD Foundation 
in Dodoma region and IoP in Arusha regions of Tanzania) for validation. There were over 
228,187 (77%) farmers who have benefited from scaling of validated Africa RISING technologies 
as part of the project’s collaboration with various development partners in Tanzania, Malawi, 
and Zambia (Figure 13). Most scaling beneficiaries have been reached in Tanzania, followed by 
Malawi, and Zambia (respectively 106%, 60%, and 46% from targets).  
 
 
Figure 13. Number of scaling beneficiaries reached as of March 2021 (against 2021 cumulative 
targets) 
 
Targeted deliverables for 2020/2021 and status 
Deliverables Means of verification Delivery date Status (March 2021) 
Complete package of Africa 
RISING workbook with details 
on number of scaling 
beneficiaries, technologies 
scaled, responsible 
researcher, name of 
development partner, scaling 
approach  
Activity report submitted 
to Chief Scientist, 
progress report 
submitted to Chief 
Scientist and updated 
workbook on Africa 
RISING website. 
 January - August 
2021 
Completed for 














Sub-activity 5.4.1.3: Design simple research rack up database and populate it with research 
rack up data for Tanzania, Malawi, and Zambia) 
Research rack up data for entry into USAID research rack up database was compiled. During this 
reporting period, details from a total of 16 technologies (5 from Zambia, 2 from Malawi and 9 
from Tanzania) were collected and entered to the system. This exercise is being continued with 
creation of an ODK version of the research rack up database to speed up the data gathering 
from project researchers. 
 
Targeted deliverables for 2020/2021 and status 
Deliverables Means of verification Delivery date Status (March 2021) 
Simple Kobol Toolbox database with 
all the information about research 
rack up data. 
Database developed, 
data entered, 
analyzed and report 
shared. 
 January - 
August 2021 
Database design 




Research rack up data evaluated and 
released. Feed the Future Innovation 
Exchange Information (FTFIE) for all 
58 technologies submitted to USAID 
web-based research rack up data for 
2021 
Activity report 





To be completed in 
December 2021. 
 
Sub-activity 5.4.1.4: Conduct data quality assessment (DQA) to verify number of direct 
beneficiaries reported against those verified in source data for the selected sites 
A routine data quality assessment (RDQA) was conducted among representative sample villages 
as well as development partners, researchers and lead farmers engaged in agriculture research 
trials in 4 districts of Tanzania (Kongwa, Kiteto, Babati, and Karatu).  The purpose of the RDQA 
was to assess whether data reported by researchers from project target villages and 
development partners are accurate and valid and that they conform to data sources selected for 
assessment. The assessment was also intended to assess concordance of data reports from 
routine data collection systems. Results from the RDQA will help improve project monitoring 
systems. Two indicators that were the focus of the review are the number of project 
beneficiaries engaged in technology validation and the number of scaling beneficiaries. 
 
Targeted deliverables for 2020/2021 and status 
Deliverables Means of verification Delivery date Status (March 2021) 
Project Data quality 
assessment report for ESA 
region (Tanzania, Malawi, 
and Zambia) 
Report shared with chief 
scientist and published on 
Africa RISING website 
February-March 2021 Completed only for 
Tanzania. 
 
The M&E team continued to manage project-generated data through the project’s online 
platform called DataVerse (https://DataVerse.harvard.edu/DataVerse/AfricaRISING). As part of 
the yearly reporting of targets achieved, the relevant information was aggregated and 
submitted through the new USAID’s Development Information Solution (DIS).  
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Based on the feedback received from USAID, the IFPRI team refined a framework for analyzing 
linkages between market integration, production, livelihoods, and poverty using data from the 







Table 12: Short- and long-term training and field days offered during October 2019–March 2020. 





Short-term training and Field days 
Farmer field day WorldVeg Karatu 16-18 Dec 
2020 
Extension agents, 
IDP staff, farmers 
127 49 
Data collection in demo plots WorldVeg Karatu 8-13 Dec 
2020 




FAW control TARI Mlali & Nghumbi Feb 2021 Farmers 46 47 
Soil and water conservation TARI Mtumba DCT Dec 2020 Extension personnel 95 20 
Agronomy and crop protection ICRISAT Manyusi, Njoro, 
Laikala, Moleti, Malia 
Jan 2021 Farmers 144 40 




Farmers 225 34 
S&W C – construction of CSA micro-
catchments 
CIAT Gallapo 28 Nov 2020 Farmers 56 45 




Farmers 143 35 
Graduate training 




PhD student, Nathan 
Fortner 
1 0 







Farming Systems WUR, IITA Wageningen 
University 





Farming Systems Ecology WUR Wageningen 
University 
Nov 2020 - 
Aug 2021 
MSc students Eveline 
Massop & Madeline 
Mathews 
2 100 
Post-doc MSU MSU Jan-Dec 2020 Innocensia Festo 
John 
1 100 
Graduate internship - GIS IITA Arusha Nov 2020 – 
May 2021 
Francis Msangi 1 0 
Case studies: Application of SI 










MSc students, Isaac 
Mavhiko and Tinashe 
Taringa, Chifunilo 
3 33 
Gender analysis of rip tillage 
technology 




Drought resistance of maize – 
Gliricidia intercropping 
ICRAF UC Davis Oct 2019 - 
Sept 2020 
MSc student Leah 
Renwick  
1 100 
Enhancing Food and Energy Security 
via Agroforestry 





Profitability of Gliricidia-based 
cropping system 
ICRAF/IITA SUA Oct 2019 - 
Jun 2021 
PhD student, Martha 
Swamila 
1 100 





Policy planning and management 
(Thesis delayed/deferred) 
ICRISAT SUA 2019 - 2020 MSc student, Felista 
Saluti 
1 100 
Human nutrition (theses submitted) ICRISAT SUA 2019 - 2020 MSc students, 
Monica Chande and 
Ruth Mremi 
 100 
Crop Science (thesis submitted) ICRISAT SUA 2019 - 2020 MSc student, Simon 
Wabwire 
1 0 





Human Nutrition LUANAR LUANAR 2019 - 2021 MSc students, 
Kondwani Luwe and 
Sunganani Chowa 
2 50 
Food Science and Technology LUANAR LUANAR 2019 - 2021 MSc student, Melise 
Mwachu 
1 100 











Challenges and actions taken 
The COVID-19 pandemic has masked all the other potential challenges. It led to in-country and 
cross-border lockdown; thus, limiting movement and gatherings, which affected field 
operations. It led to delays, suspensions, and non-delivery of some activities even where no-cost 
extensions were approved by Africa RISING management. Activities that were most affected 
were those that required in-person interaction such as physical survey-based data gathering, 
beneficiary and/or stakeholder engagement, supervision of field-based activities, and mentoring 
of graduate students. Thus, the report on short-term training and field days (Table 12 ) is very 
limited. The pandemic situation is still on us. 
 
With time, however, researchers have taken measures guided by health SOPs to implement vital 
research activities. Use of local partners such as extension staff and lead farmers provided 
alternatives to fill in certain activities, such as community evaluation of technologies. Relatively, 
small-scale surveys were designed to be completed using mobile phones. The frequency of on-
line meetings increased in order to keep project implementers operating as a team. The ESA 
research team meets virtually every first Thursday of the month in a seminar style to keep 
members updated. Meetings between students and their mentors were also more frequent. 
 
The problem of Fall Army Worm (FAW) continued to hit vast areas in Kongwa District of 
Tanzania during 2020/2021 cropping season. The majority of fields were seriously affected. 
Governments need to lead in the control of this notorious insect pest. 
 
In developing the second phase of the ESA Project proposal, activities were identified and 
included in the project workplan. It is assumed that capacity would be available to propose and 
implement sub-activities that would address all the identified activities. The project 
management has recruited staff and consultants to fill gaps where we failed to identify 
specialists from our partner research institutions. Up to this point, however, we have not 
succeeded in identifying a researcher to generate the required information for Activity 5.1.5: 





















We have learned from these challenging times that field planning is dynamic, and actions need 
to be adjusted based on new developments and local contexts. Due to COVID-19, project 












































Communications and knowledge sharing 
The main communication channels supported during the reporting period were:  
• Wiki internal workspace: http://africa-rising-wiki.net/Program; 
• Project updates on the program website: https://africa-rising.net/; 
• A Yammer network with internal updates;  
• Photos: https://www.flickr.com/photos/africa-rising/; and 
• Repository: https://cgspace.cgiar.org/handle/10568/16501. 
The stories on project activities and outputs  listed below were published and disseminated to 
stakeholders:  
 
• The gender equity gap: An inside look at the vegetable producers and traders in 
northern and central Tanzania (21 October 2020); and 
• Need to help farmers address declining soil fertility inspires young researcher to develop 
microdosing machine (27 August 2020). 
 
The CKM team produced technology “medicine label” briefs for some of the validated 
technologies. These four-page briefs will provide development partners with a summarized 
description of how to implement the technologies. Like a medicine label found enclosed in any 
over-the-counter (OTC) medicine dispensed in pharmacies globally, the Africa RISING technology 
briefs instruct the users (development partners) on important information they want to 
introduce to farmer communities. These include the purpose of the technology, which farmers is 
it suited for, how can farmers apply the technology to make sure they get maximum benefits, 
best conditions for uptake, necessary ingredients for uptake, alignment of technology with 
household needs, adaptation technologies, where the technology was validated, potential 
benefits to users, and things to worry about. Some of these briefs have also been uploaded to 
USAID’s Global Innovation Exchange (GIE) technology platform 
(https://www.globalinnovationexchange.org). GIE is a global development technology platform 
for innovations, funding, and insights. Its mission is to help scale the most promising innovations 
by utilizing its ever-growing database of information to serve as a reliable fundraising resource 
for global development innovations, as well as a source of credible innovation data for the 
international development community. The briefs listed below were completed during the 
reporting period. More are in the pipeline and will be included in the next technical report. 
 
• Chikowo, R., Snapp, S. and Vanlauwe, B. 2020. Doubled-up legume technology. Africa 
RISING Technology Brief. Ibadan, Nigeria: IITA. https://hdl.handle.net/10568/108796  
 
The following meetings and events were held during the reporting period. The communications 
team supported some of these meetings and events through materials preparation, facilitation, 
among others.  
 
• 4 March: ESA Project partners update meeting - virtual via MS TEAMS 
• 10 February 2021: Africa RISING Program Coordination Team meeting (virtual)  
• 4 February: ESA Project partners update meeting - virtual via MS TEAMS 
• 16-18 December: Farmer's field day - vegetable production for increased production - 
Karatu District, Tanzania 
• 7 December 2020: Africa RISING Program Coordination Team meeting (virtual) 
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• 3 - 5 November: Mini-workshop: The future of Africa RISING, SI and systems research in 
One CGIAR - Virtual via Zoom 
• 23 September 2020: Africa RISING Program Coordination Team meeting (virtual) 
 
Selected reports and publications 
The following peer reviewed journal articles and reports were published by the project team 
during this period. 
Peer reviewed journal articles 
• Komarek, M.A., Thierfelder, C., and Steward, R.P. (2021). Conservation agriculture 
improves adaptive capacity of cropping systems to climate stress in Malawi. Agricultural 
Systems 190: 103117. 
• Habiyaremye, N., Ochieng, J., and Heckelei, T. (2021). Economic analysis of integrated 
vegetable–poultry production systems in the Babati District of Tanzania. Agriculture and 
Food Security 10(1). 
• Sseguya, H., Robinson, D.S., Mwango, H.R., Flock, J.A., Manda, J., Abed, R., and Mruma, 
S.O. (2021). The impact of demonstration plots on improved agricultural input purchase 
in Tanzania: Implications for policy and practice. PLOS ONE 16(1):e0243896. 
• Wortmann, C., Amede, T., Bekunda, M., Ndung’u-Magiroi, K., Masikati, P., Snapp, S., 
Stewart, Z.P., Westgate, M., Zida, Z., and Kome, C.E. (2020). Improvement of 
smallholder farming systems in Africa. Agronomy Journal. 
• Scherer, L., Svenning, J.C., Huang, J., Seymour, C., Sandel, B., Mueller, N., and van 
Bodegom, P.M. (2020). Global priorities of environmental issues to combat food 
insecurity and biodiversity loss. Science of the Total Environment, 730, 1-9. 
• Hermans, T.D.G., Whitfield, S., Dougill, A.J., and Thierfelder, C. (2020). Why we should 
rethink ‘adoption’ in agricultural innovation: Empirical insights from Malawi. Land 
Degradation and Development. 
• Shee, A., Azzarri, C. and Haile, B. (2020). Farmers’ willingness to pay for improved 
agricultural technologies: evidence from a field experiment in Tanzania. Sustainability 
12(1):216. 
• Mutungi, C., Chamwilambo, M., Masanja, S., Massam, C., Wayda, P., Tungu, J., Gaspar, 
A., Bekunda, M. and Abass, A. (2020). Quality and storability of common beans in small-
holders farm stores in northern Tanzania: A multivariate analysis of agro-location, 
variety, and storage method effects. Journal of Stored Products Research 89:101723. 
• Chiwimbo Gwenambira-Mwika, Sieglinde S Snapp, Regis Chikowo. Broadening farmer 
options through legume rotational and intercrop diversity in maize based cropping 
systems of central Malawi. Field Crops Research (Accepted) 
• Innocensia Festo John, Sieglinde Snapp, Alison Nord, Vimbayi Chimonyo, Chiwimbo 
Gwenambira, Regis Chikowo. Marginal more than mesic sites benefit from groundnut 
diversification of maize: increased yield, protein, stability, and profits. Submitted to 
Agriculture, Ecosystems and Environment (Accepted) 
• Burke WJ, Snapp SS and Jayne TS. 2020.  An in-depth examination of maize yield 
response to fertilizer in Central Malawi reveals low profits and too many weeds. 




Reports, training material, and briefs 
• Lukuyu, B., Ngunga, D. and Bekunda, M. (2021). Use of crop residue as feed for ruminant 
livestock: A guide for smallholder farmers. Nairobi, Kenya: ILRI. 
• Lukuyu, B., Ngunga, D., and Bekunda, M. (2021). Improved Napier grass varieties for 
smallholder farmers in East Africa. Nairobi, Kenya: ILRI. 
• Lukuyu, B., Maina, K., Marwa, L., Haule, A., Githinji, J., and Kizito, F. (2021). The effect of 
disseminating livestock extension messages using SMS on knowledge, attitude and 
practices of smallholder farmers - A case study of using the MWANGA Platform in 
Tanzania. Nairobi, Kenya: ILRI and Ibadan, Nigeria: IITA. 
• IITA. (2020). Africa Research in Sustainable Intensification for the Next Generation: 
Sustainable intensification of key farming systems in East and Southern Africa: Technical 
report, 1 April 2020–30 September 2020. Ibadan, Nigeria; IITA. 
• IITA. (2020). Africa RISING East and Southern Africa Project and Iles de Paix (Islands of 
Peace) Partnership in Karatu District, Tanzania: Technical report 01 March 2020 – 30 
September 2020. Ibadan, Nigeria: IITA. 
• IITA. (2020). Enhancing partnership among Africa RISING, NAFAKA and TUBORESHE 
CHAKULA Programs for fast tracking delivery and scaling of agricultural technologies in 
Tanzania: Annual Report (01 October 2019 – 30 September 2020). Ibadan, Nigeria: IITA. 
 
Presentations and posters 
• Muthoni, F., Ochieng, J., Delore, J-M., Lukumay, J. P., and Dominic, I. (2021). 
Extrapolation suitability for improved vegetable technologies in Babati District, 
Tanzania. Presented at the Power on Your Plate Summit, Arusha, Tanzania, 25-28 
January 2021. 
 
 
 
 
 
 
